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At Micron, we build computer systems that make everyone's work easier. We 
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SETUinEL 

Software Protection 

The '1 solution to piracy 


Circle 142 on Inquiry Card. 

/&RAINBOW TEL: (714) 4SO 7300 • FAX: (714) 4SO 74SO • EMAIL: sentinclMT.Nnbow.corn • FRANCE: (33) 1 41 43 29 00 • GERMANY: (49) 89 32 17 98 0 • U.K.: (44) 1932 579200 

IICNRIIOIIES 01997 ILiaiitowv JrthooLotprv lex SrtrtmH. St'ttlavtttifirtP'o h \mt«»HWV/.»f.l jw rrqntefrd IrjcIrnurG u» RWniw tahnokupn AM other protlutt imnn Mr property at thee fnpnlivr owmrn 


ALGERIA: AIAK <;i I) 3 41 22 16 
ARGINTINA S A (Vtl I 90WM6 

AUSTRALIA. I OAlHtAN (91)1 «*90 MSS 
BiIGIUM/IUMM8URG > < 17) 9 771 0181 
•RAW: MTS VUrm* lldi (SS) II 5/4 8686 
CHILE: I Of Soft <5«»7> 71*. 4456 
( HINA (E«tl): SlurxjK* *m| Software 
Pj* Corrtwn, (*6)71 G41/8676 

ONNA (Worth) V »,> 10 6717 7777 X7401 
CHINA (Southern): ful«h 

Hcmmu h Co . Il<l ( 86 ) 75$ 3705906 


COLOMBIA: < onUfudK.i 57) I 677 6011 
(TECH Rf PUBLIC: A‘AON Ml (4701711 016 57 
KUAOOR: SOIIUNO S A (VMM JUB7SI 
EGYPT: /IRAN AOS (707) 748 8«»94 
GRffCE: CoiepeM S A 001)974 17 3) 

GUATEMALA Soft torpor*or tS07) 7 104006 
HONG KONG: Alt.it mV let hrtolorjy 
C omp.iny <H52> 2333 0020 
HUNGARY: Kit (16) 76 481 736 

BUNA ANC ingnrrfnf Co (91) 11 46)5680 


M00NEVIA PI hw*r«» Ntf.tr *1 71 IX 166 
IRAN: GAM l In Iron* \ (918 71 87 44 001 
ITALY: Ilf I till XSA SPA (19) 7 ) 36 731 
ITALY: SKiMsIrriM ( 19) 30 74 4 11 
LANLN GAenShopCo.Hd (81)S7 977 6S44 
IORDAN < 00 1 i'M»7) 68 63 861 

KOREA: < imriA Erttmolnpn (87) 7 S71 JS71 
LEBANON ’Wcrvi Qmuf) ( orn OKI) I 49017 
MALAYSIA: I Mtern Systems Design 
(M) St In RImI (GO) 1 74 1 1 1KH 
MEMCO rmCerp VA *( V (ST)(6714791 


NETHERLANDS: MroCom 01) 74 7430 I0S 
NEW ZEALAND Voftner Mips (64) 9 ITS 9790 
PERU openSn't (51) 1 774 7175 
PHILIPPINES: Mjtnwrvotl IthnAxiy 
Corporation (63) 2 81 3 4 167 
PORTUGAL ( OMEIIA (3SI) 1 941 6S 07 
RUSSIA MuRnult Inti (7 09SII76 3S 84 
SAUOI ARABIA /(DAN (966) 7 66S 19D4 
SCANDINAVIA (.i«oATS(47>7749 1500 
SINGAPORE SfOm Orvqn PTE LTD (65) 747 7766 


SOUTH AHUCA SOETSKUtt (77) II 887 394) 
SPAIN: MICCO (34) 3 472 7700 
SWITZERLAND: »V AG (41) I 74S 97 97 
SWITZERLAND: NCtnpMSA (41174 47SSM6 
TAIWAN Inh (TOM., 7 8708975 

THAILAND: IIimim>%( C ntnfMih*r 
Systems Co. lid Inti (66) 7 319 4451 
TUMSIA VMMo Inhn*er(7l6) 17 19486 
TURKEY iUMKS. ltd (907) 16 34 83 508 
VENEZUELA HRIM Ovns (S8> 7 761 4787 












September 1997, vol. 22, no. 9 



EDITOR IN CHIEF 
Mark Schlack 
Lexington, MA, 617-860-6827 
mschlack6dbix.com 

Editorial Assistant: Chrystie Kilbourn-Terry 
Lexington, MA. 617-860-6294, christie_tcrry6dmgh.com 


EDITORIAL 

EXECUTIVE EDITORS 
lntcmational:R\cb Friedman 
Peterborough, NH. 603-924 2523 
rfriedman69bix.com 
New Media: Jon Udell 
Peterborough, NH, 603-924-2622 
judell6dbix.com 

MANAGING EDITOR 
Jenny Donelan 

Peterborough, NH. 603-924-2511 
jdonelan6dbix.com 

WEST COAST 

Bureau Chief/Features Editor: 
John Montgomery 
San Mateo. CA, 415-513-6809 
jmontgomery6dbix.com 


Senior Technical Editor: 

Edmund X. DeJesus 
Lexington, MA. 617-860-6959 
edejesos6dbix.com 
Senior Editor: Tom Halfhill 
San Mateo. CA, 415-513-6915 
thalfhill6dbix.com 
Senior Editor: Scott Mace 
San Mateo, CA, 415-513 6833 
scott macc69bix.com 

NEW MEDIA 

Production Associate: 

Joy-Lyn S. Blake 

Web Site Applications Developer: 
Dave Rowell 

SENIOR RESEARCHER 
Rowland Aertker 


CONTRIBUTING EDITORS 

Dick Pountain, Udo Flohr, 

Rick Grehan 

CONSULTING EDITORS 
Stephen Apiki, Raymond GA C6t9, 
Alan Joch, Stan Miastkowski, 
Barry Nance, Roberta POurnclle, 
Peter Wayner 


VICE PRESIDENT/PUBLISHER 
Kevin McPherson 
Lexington. MA. 617-860-6020 
kmcphers6dmcgraw-hill.com 

Publisher’s Assistant: Lois Bcninati 
Lexington. MA. 617-860-6126 

ASSOCIATE PUBLISHER 
Michael P. Walsh 
Lexington, MA. 617-860-6714 
mike_walsh6dmcgraw-hill.com 

DOMESTIC AND 
INTERNATIONAL 
ADVERTISING STAFF 
See listing on page 141. 

Sales Support: 

Kathi Andrick 614-899-4909 

REPRINT SALES 

Susan Monkton 603-924-2618 

LICENSING 
Copyrights Manager: 

Faith A. Ellington 603-924-2525 

FINANCE AND OPERATIONS 
Director: Jack Casey 

FINANCE 

Senior Financial Analyst: 

Charles Barber 

Manager, Information 
Systems £ Technology: 

Peggy Dunham 

Systems Administrator: 

Mike Naglie 

Junior Financial Analyst: 

Jason Wanatick 

CIRCULATION 
Newsstand Manager: 

Vicki Weston 
Circulation Assistant: 

Jill Wood 

Back Issue s. 603-924-9281 
Fax:603-924-2683 

ADMINISTRATION 

Human Resources Administrator: 
Pat Burke 


BIX GLOBAL CONFERENCING SYSTEM. AN ON LINE COMMUNITY 


NEWS 

News Editor: David L. Andrews 
Lexington, MA. 617-860-6296 
dave. news6d bix.com 
Senior Editor: Rainer Mauth 
Frankfurt, Germany. *4969 5801 123 
rmauth6dbix.com 

Associate News Editor: Jason Krause 
San M.. ICO, CA, 415-513-6931 
jkrauscfrdbix.com 

REVIEWS 

Director: David Essex 
Lexington. MA 617-860-6299 
dessex6dbix.com 

Technical Manager, BYTE Lab: Al Gallant 
Lexington. MA. 617-860-6389 
agallant6dbix.com 

Technical Edi tor: Michel le Ca m pana Ic 
San Mateo. CA. 415-513-6810 
mcampanale6dbix.com 
Technical Editor: Russell Kay 
Lexington. MA, 617-860-6207 
russellk69bix com 
Technical Editor: Pete Loshin 
Lexington, MA, 617-860-6830 
ploshin6dbix.com 

FEATURES 

Senior Technical Editor at Large: 

Tom Thompson 

Lexington, MA 617-860-6302 

tom_thompson6dbix.com 


ACTING MANAGING EDITOR 

Peter Olson 

EXCHANGE EDITORS 

Amiga Exchange: Joanne Dow 

entertainment and leisure Exchange: Rich Taylor 

IBM txchange: Barry Nancr 

Programmers Exchange: Bill Nicholls 

Professionals Exchange: Davul Rrcd 

Tojerry Exchange: Jerry Pourndlc 

Windows l xchange Karen Ken worthy 

Writers Exchange d ync Rash Jr 

Macintosh and Other Exchanges: At Large 


ASSOCIATE TECHNICAL EDITORS 
Dennis Barker, Cathy Kingery, 
Warren Williamson 


SENIOR CONTRIBUTING EDITOR 

Jerry Pournelle 

jerryp6dbix.com 


DESIGN 

Design Director: Charles Dixon III 
Associate Design Director/Design & 
Photography: Sharon Price 
Associate Design Director/Graphics: 
Joseph A. Gallagher 
Designers: Cindy Sands, 

Donna Sweeney 


INFORMATION ENGINEER 

Peter Olson 


MEMBER SERVICES MANAGER 

Chuck Grecnsiit 


HOW TO CONTACT 
THE EDITORS 


We welcome your questions, comments, complaints, 
kudos, and submissions 

MAIN OFFICE : 79 Hartwell Ave.. Lexington, MA02173, 
(617)860-6336. 

FVtcrborouqii: One Phoenix Mill Lane. Peterborough. NH 
03458,(603)924 9281. 

San Matro: 1900 O'Farrell St. #200, San Mateo. CA 
94403.(415)513-6912. 

GERMANY/! I IRON : E mil von Behring Strasse 2.60439 
Frankfurt. Germany, *4969 5801 123 
E 11 cironic MAH : On BIX. send to 'editors.' All BYTE 
editors and columnists also have individual mailboxes 
on BIX for easy access. 

MCI: 250-0135 BYTE Magazine Manyeditorsalsohave 
individual MCI addresses in their own names. 

OTHERS: Many editors also are reachable through uunet, 
AppleLink, CompuServe, and numerous other services. 
WEB: http7/wwwbytc.com 
US. fax: Editorial: (617) 860-6522 
Advertising: (603) 924-7507 
U K.fax: *44171 4956734 
SUBMISSIONS: 

Authors: We welcome article proposals and submissions 
Unacceptable manuscripts will be returned if accom¬ 
panied by sufficient return postage. Not responsible for 
iost manuscripts or photos. 

Vrrafcw We welcome news of your new products, please 
call the News department or the Reviews department 
at the earliest possible date. We cannot be responsible 
for unsolicited product samples. 

ARTICtE Rl I’RINIS: 

For price quotations on customized reprints of BYTE 
articles, contact Susan Monkton. reprints manager, at 
(603)924-2618. (Minimum quantity: 500.) 

SUBSCRIPTION CUSTOMER SERVICE 

inside U.S.. (800) 232-BYTE: outside U.S.. 
♦ 609 426 7676. E-mail-based customer service: 
mpestsve6#mcgraw-hill.com: Web-based customer 
service: http 7/www byte.com/admin/mpaddchq.htm. 
International subscribers may also contact our inter¬ 
national customer service facility in Galway, Ireland, by 
calling *35391 752792 or via fax *35391 752 793. 
For a new subscription, (800) 257-9402 U S. only. 
E-mail: mporders69mcgraw-hill.com or write to BYTE 
Subscription Dept., POL Box 555, Hightstown. NJ 06520 
Subscriptions are $24.95 for one year, $49 90 for two 
years, and $74.85 for three years in the U.S. and its 
possessions. In Canada and Mexico, $34.95 for one 
year. $64.95 for two years, $87.95 for three years. 
Internationally, US$60.00 for fast surface delivery. 
US$85.00 for air delivery. Single-copy price is $3.95 in 
the U.S. and its possessions, $4.95 in Canada. Foreign 
subscriptions and sales should be remitted in U.S. funds 
drawn on a U.S. bank. Please allow six to eight weeks 
for delivery of first issue. 

PHOTOCOPY PERMISSION: 

Where necessary, permission is granted by the copyright 
owner for those registered with the Copyright Clearance 
Center (CCC), 222 Rosewood Dr., Danvers, MA 01923, to 
photocopy any artide herein for personal or internal ref¬ 
erence use only for the flat fee of $ 1.50 per copy of the 
artide or any part thereof. Correspondence and payment 
should be sent directly to the CCC. 222 Rosewood Dr.. 
Danvers. MA 01923 Specify ISSN 0360-5280, $1 50. 
Copying done for other than personal or internal refer 
ence use without the permission of The McGraw-Hill 
Companies, Inc., is prohibited. Requests for special per¬ 
mission or bulk orders should be addressed to Faith 
Ellington, copyrights manager. (603) 924-2525. BYTE 
is available in microform from University Microfilms 
International. 300 North Zeeb Rd.. Dept. PR. Ann Arbor. 
Ml 48106 or 18 Bedford Row, Dept. PR. London, WC1R 
4EJ.U.K. 

BYTE £7 

A IlintMi of The Afcf.ntir #fill r 

Copyright c 1997 by The Mc Graw Hill Companies. Inc. 
All rights reserved BYU and (ifillire registered trade¬ 
marks of The McGraw-Hill Companies, Inc. Trademark 
registered in the United States Patent and Trademark 
Office. 


Mrmbrr Audit Burrau of Circulation 


BIX is the BIX Information Exchanqe, your best source for technical advice. 
BIX is owned and operated by Delphi Internet Services Corporation. 

Find us on the Web at http7/www.bix.com/ (all browsers are welcome). 

E-mail our auto-responder at info69bix.com or fax us at (617) 441-4902. 

Dial us by modem at (800) 695-4882 or (617) 492-8300 (V.34, 28.8 Kbps) 
Telnet to x25.bix.com or call us (voice) at (800) 695-4775 or (617) 354-4137. 
Connect via packet networks to host BIX. 

look in the last few pages of this magazine for our advertisement. 


PRODUCTION 

Production Coordinator: 

James J. Perry 

EDITORIAL ASSOCIATE 
Linda Higgins 

Peterborough, NH, 603-924-2689 
Iindahiggins69bix.com 


OFFICERS OF THE MCGRAW-Hit I COMfANIES: Founder James H. McGraw ( 1860 - 1948). 

Chairman and Chief Executive Officer Joseph L Dionne; President and Chief Operating Officer: Harold W McGraw III; Senior Vice President ond General Counset. Kenneth M. Victor; Executive Vice President 
and Chief Financial Officer. Robert J. Bahash; Senior Vice President, Treasury Operations: ft anl D. Penglase; President. Information Services Group Michael K. Hehir; Group Vice President, Information 
Technology and Communications Group: Kevin C. Harold. 


6 BYTE SEPTEMBER 1997 


www.byte.com 













yXf Netscape - [Raima Corp - High Performance, Cross-Platform Database Development Tool] 


File Edit View £o Bookmarks Options Qicectory Window Help 




Go to: |http://www.taima.com 


3 




* / If its fast-its 

} RAIMA 


High Performance Database Technology 


This just in... 

O 

ii 


8/15/97 - Velocis 2.0 VLDB allows un to 

4.3 billion records per file, and a new File 


V : 


Extension feature supports unlimited file 
size, regardless of OS limits. 

6/20/97 - Computer Associates' use of 
Velocis in Unicenter solidifies Raima’s 
position as the leading database built into 
network/system management tools. 

7/28/97 - Raima's Report Writer includes a 
low-level C++ API for complete developer 
control when embedding Report Writer in 
applications. 

7/2/97 - Vista Development, Raima’s 
consulting subsidiary, adds Internet/ 
Intranet solutions to its client/server 
database development services. 

7/4/97 - Velocis Database Server, now 
bundled with Berkley Software Design, 
Inc.’s BSD/OS 3.0 and Internet Suite, 
provides a powerful Web solution. 


About Raima 


We pioneered the fast, low-level database 
engine, and offer the best database 


Products & Services 


High-performance client/server DBMS, 
real-time embedded database engine, 
reporting tools, Web database technology, 
and consulting services. 


Support 


World-class support with interactive 
product support forums, patch informa¬ 
tion, and pre-releases for our valued 
customers. 

News & Publications 


Developments in technology, the latest 
Raima-based applications, and news on 
upcoming conferences, user groups and 
events. 


This site features dynamically generated content from Raima’s 
Velocis Database Server (feel free to view the SOL DDL schema that we used). 
Velocis is accessed through our Velocis Web Server Gateway and Allaire's Cold Fusion. 


Raima Corporation. 48(H) Columbia Center, 701 Fifth Avenue, Seattle, WA 98104 USA 
Inside the U.S.: I -800-275-4724, Outside the U.S.: 1-206-515-9477, Fax:1-206-748-5200 


Raima Deutschland: 49 7022 9256 10 Italy: 39 49 80 77 140. 39 49 720 577 Argentina: 54 I 470 72 03 
Raima UK: 44 I 273 819 292 Raima Benelux: 31 35 694 4738 France: 33 I 446 100 42 
Baltic Stutcs: 372 639 8702 Roland: 358 9 8045 130 Russia: 7 812 316 1965 Japan: 81 3 3980 2235 Malaysia: 60 3 262 98 68 
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BYTE Speaks Your Language ... and 
your Customer’s Language! 

Did you know that BYTE is published in 12 languages? BYTE’s 
International Partners extend your marketing 
reach by another half million! 
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Brazil 

Tel:+55 11 214 1234 A 

Circulation: 60.000 /?| 

Bulgaria 

Tel:+359 2 651 313 [M 
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The NetPC Blues 


The PC architecture is just too cranky. And the technology touted to help—Zero 
Admin and a cheap computer with no floppy—is not much help at all. 



I would have had this editori¬ 
al written an hour ago, but 
my computer crashed. Hon- 
I est. I was running Word, 
Ecco, cc:Mail, and Netscape when Word 
seized up. Persistent attempts to restart 
Windows 95 failed. I undocked my com¬ 
puter, unhooked it from the net, and now 
it works. 

What really bums me out is that the 
very latest technology touted to solve 
such problems—a NetPC administered 
by Zero Administration Kit (ZAK) for 
Windows—would do absolutely nothing 
to prevent or remedy this situation, or the 
millions of events like it that occur every 
day on corporate networks. It might even 
have happened with a network comput¬ 
er; no one today can guarantee that net¬ 
work transmissions will succeed. 

I didn’t mess up my system running 
shareware, installing unauthorized soft¬ 
ware, or anything of the kind. I was run¬ 
ning a configuration that’s approved and 
stable 98 percent of the time—and 
inscrutably, catastrophically troublesome 
the rest of the time. This isn’t a function 
of the apps I use, the computer I use, or 
what I do with the system. It’s a function 
of an architecture that has grown too 
complex with too little self-management. 

Right now, my PC is sick. When you 
have a cold, a box of tissues (ZAK or the 
NetPC) is nice. But it’s no cure, and a cure 
is what I want. So I respond to this sum¬ 
mer’s “reduced cost of ownership” drum 
rolls out of Microsoft and Intel with a 
sniffle and a yawn. 

First, the NetPC. Can we get past the 
trendy moniker and just admit it’s a cheap 
computer with no floppy (or one that can 
be disabled by software)? Okay, it has a 
few cool things—IAN wake-up, remote 
boot—that will be available in most PCs 
in 1998. We’ve said many times during 


this whole cost-of-ownership controver¬ 
sy that one size does not, will not, and 
should not fit all, and this NetPC solution 
will fit only some needs. I’ll even concede 
it’s something of a step forward, but too 
small a step to fix the fundamental prob¬ 
lems experienced by PC users and admin¬ 
istrators daily. 

The same can be said of Microsoft’s 
ZAK. Much of it has been available as util¬ 
ities from other vendors since Windows 
3.1. Lacking those, you’ve long been able 
to turn off certain menu functions by 
editing .ini or registry files manually 
(scary thought). Thank you, Microsoft, 
for making a single tool to do that for 
multiple users. And the idea of policies 
and roles, ultimately tied to directory ser¬ 
vices, is spot on. But let’s not mistake that 
for a solution to the underlying com¬ 
plexity of PC management. 

Intel and Microsoft have created an 



self-healing and self-updating capabili¬ 
ties for applications, the ability to store 
machine state on a server, intelligent local 
caching, and, finally, forbidding app ven¬ 
dors from installing OS components willy 
nilly. Good ideas all, and in many ways 
more generally applicable than the pure 


Intel and Microsoft have created an environment that is 
wonderfully flexible and horribly cantankerous. 


environment that is wonderfully flexible 
and horribly cantankerous. Maybe that’s 
the way it had to be, but it’s too big a 
trade-off now. Instead of addressing the 
environment issues, Microsoft and Intel 
are essentially blaming the user for expe¬ 
riences like mine. Physician, heal thyself. 

In 1992, Microsoft had a vision of an 
architecture that would address the ad 
hoc nature of its burgeoning environ¬ 
ment and put it all on a solid, object-based 
footing. While the code name persists, 
Cairo has become a much more prag¬ 
matic and evolutionary (and still worthy) 
project. As far as ease of management, 
what remains of the original grand vision 
arc some promising technology pieces 
that will begin to appear in Memphis and 
reach full fruition with NT 5.0: limited 


network computer. In any event, those 
technologies sure sound a lot more like 
what we need than ZAK does. Serious 
inroads into Windows admin costs will 
depend on their success. 

Gee, I’ve gotten to the end of this piece 
without another crash. Maybe it was just 
that quirky keyboard connector—I’ll 
never know for sure. Certainly thousands 
of engineers at Microsoft and Intel can 
do something to find out besides mak¬ 
ing a computer dumber. 



Mark Schlack, Editor in Chief 
mschlack&bix.com 
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SIEMENS 

NIXDORF 




pentium* 


Windows NT 
madeforPRIMERGY 


The trend is clear: Windows NT"* is conquering the 
IT market as a leading server operating system, 
alongside UNIX*. With Microsoft's NT, standard PC 
components can be used as server systems to pro¬ 
vide users with outstanding price and performance 
levels. Microsoft also develops many of its software 
products on Primergy platforms, working in close 
cooperation with Siemens Nixdorf. Our Primergy 
servers are thus a perfect match for NT. 



PRIMERGYmadefor 

WindowsNT. 

The Primergy line means more power for the 
Windows NT world. As one of the first servers to use 
the Pentium Pro 200 MHz processor, they are scalable 
from the monoprocessor system for smaller net¬ 
works up to multiprocessor configurations. Solutions 
based on server clustering enable Primergy servers 
to attain extraordinary levels of performance and 
availability. Patented memory, drive and power supply 
technology from Siemens Nixdorf, as well as integrated 
server management, guarantee high availability. 



The power of two 
madeforyou. 

The positive market response to Primergy in Europe 
proves that we are on the right track with this concept 
and system quality. Siemens Nixdorf has quickly estab¬ 
lished itself as one of the leading suppliers of PC 
servers. International companies not only benefit from 
the high availability of our Primergy servers - they 
also profit from our know-how and expertise when 
it comes to seamlessly integrating Primergy servers 
into existing IT environments. 

Marketing-Fax: (+49)5251/811418, http://www.sni.de 


UNIX* is a register erf trademark in the United States and other countries, licensed ex 
dusivety through X/OFCN Company Ltd. Microsoft* is a registered trademark of Microsoft 
Corporation. Microsoft Windows NT'“ is a trademark of Microsoft Corporation. 


Siemens Nixdorf: User Centered Computing 
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Philips Brilliance® Monitors 




BRILLIANCE 

HIGH RFSOIIITION MONITORS 


Philips Brilliance monitors bring out your best on the PC 
screen with pixel perfect display plus incredibly high res¬ 
olution, color, accuracy, contrast and consistency. They’re 
available in 15”, 17", and 21" inch sizes. So, whether you're 
a design professional, office or small business user, or 
serious game player, we have the right size monitors for 
you. Look into a Philips Brilliance monitors today. 

BU Monitors Website: www: http; /1 www monitors be. philips, com or (ax 
Europe;31 -40-273-5412 USA; I-770-021-2228 Asia Pacific:852-2 866-7358 
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GUI, NUI, and CUE 

I agree that we’re approach¬ 
ing a revolution in the design 
of the GUI (“Good-Bye, 

GUI—Hello, NUI,” July). 
What it is and where it needs 
to go are being redefined, 
beyond the desktop 
metaphor. You used the term 
network user interface , or 
NUI, for the new interfaces 
that are emerging. 1 would 
say, however, that even the 
term interface needs to 
evolve. Think of the term 
environment. People con¬ 
struct environments all 
around them in the physical 
world. Why not carry it into 
the virtual world? The other 
term, netivork y seems more 
about the technology—the 
pipe—than about what’s 
really occurring there, which 
is collaboration. The net¬ 
work is the next level of pipe 
that we can collaborate in. 

I propose that a more 
appropriate term would be 
collal>orative user environ¬ 
ment , or CUE. The next step, 
of course, is defining the 
optimum for such an envi¬ 
ronment. 

Rich Kilmer 
Roku Technologies 
( Ihtntilly, VA 
richiorokutech. com 

I was pleased to see your 
article on NUIs. You cover 
commercial desktop ideas, 
which is appropriate, but I 
think your readers might 
also be interested in more 
advanced research ideas. You 
might want to look into our 
work on Elastic Windows, 
which support multiple win¬ 
dow operations in a way that 


enables more effective 
screen management. For 
more information, check out 
http://www.cs.umd.edu/ 
projects/hcil/Research/1996/ 
elastic-windows.html. The 
text of several papers plus 
images are available there. 
Ben Slmeiderman 
1luman-CComputer Interaction 
hilforatory 

University of Maryland, 

College Park 
ben@cs.umd.edu 

Why Claudia 
Schiffcr Doesn't Do 
Data Modeling 

I always look forward to 
your magazine because I can 
learn a lot from the articles. 
So I was disappointed by J. 

L. Weldon’s “A Career in 
Data Modeling” (June). The 
treatment of data modeling 
was shallow and facile. If 
data modeling is so simple, 
why do so many poor data 
models cause so much trou¬ 
ble for those companies try¬ 
ing to implement data ware¬ 
houses? If data modeling is 
so simple, why do people’s 
eyes glaze over during dis¬ 
cussions of data models? 

Data modeling is a com¬ 
plex and difficult process 
fraught with pitfalls. I’ve 
been doing data modeling 
for many years and think 
that Weldon has done the 
subject a grave disservice. 
Rainer Sdmenrank 
Data Warehouse Practice 
Coopers & Ly brand 
San Trancisco 
rainer-schoenranktfi - 
uforldnet.att.net 
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Slay by the Rules 


“Play by the Rules” (June) 
was an excellent overview of 
business rules. I work with 
clients applying business 
rules to system specification 
and design, and I’ve found 
that this approach works for 
developing new systems as 
well as for addressing data- 
quality problems in data 
marts/warehouses. 

Business rules will be next 
in the series of ideas of how 
to slay the software dragon. 
This idea will succeed 
because it can put business 
people in the driver’s seat, 
shifting the focus away from 
technologists. Previous 
ideas, such as object orienta¬ 
tion, didn’t deliver change¬ 


able systems that met 
requirements. Just look at 
the Unified Modeling Lan¬ 
guage (UML) spec to see why. 
Neville Haggerty 
Compcdia, Inc. 

Portsmouth, NH 


No Code, No Coin 

After reading about the ben¬ 
efits of getting a digital II) 
and cybermoney (“Who 
Goes There?,” June), I 
downloaded the CyberCash 
wallet. OK, I thought, now 
I’ll go and spend some 
CyberCoins. First I had to 
load some coins into the 
wallet. Uh-oh! An error code 
back from the bank. The 
card was all right; there was 
plenty of credit still valid. So 
what was the problem? I 
found out that CyberCash 
accepts credit loads only 
from a credit card used by a 
U.S. resident or from a credit 
card issued by a U.S. bank. 
But 15 years ago I was able to 
use a U.K.-issued credit card 
to buy goods in the States 
with no problem. 

The obstacle I encoun¬ 
tered is typical of many com¬ 
mercial ventures with a Web 


HOW TO CONTACT US 


ON THE WEB 

Visit The BYTE Site! 
Search our archives. 
Download articles. See 
industry press releases. 
Join on-line conferences 
with other BY’Hi 
readers! See http:// 
www.hyte.com. 

BY FAX 

( 617 ) #60-6522 


BY E MAIL 
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editorsWbix.com. To 
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BYTE editors, see The 
BYTE Site on the Web 
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may be edited for 
publication. 
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SUBSCRIPTION 
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SERVICE 
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29H3; international: 
(609) 426-7676: or see 
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admin/mpestsve. htm. 
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or 6 or click on the 
Information link on 
The BYTE Site. 
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presence: If you don’t have a 
Zip Code, you don’t exist. 
Wake up, U.S.A.! 

Charles Smith 
London 

Don’t Worry About 
the Government? 

Re: Mark Schlack’s editori¬ 
al, “RIP: Anonymous User” 
(June): I’ve been working in 
the computer-security indus¬ 
try for about 13 years, and I, 
too, believe that the govern¬ 
ment needs to resist mandat¬ 
ing additional requirements 
on Internet transactions. Pri¬ 
vacy is something that most 
people in the industry are 
overlooking. More are con¬ 
cerned with integrity + 
availability = acceptable 
state. Having served in the 
military for 12 years and 
worked as a government 
contractor for seven years, 
I’m aware of the govern¬ 
ment’s needs to view all traf¬ 
fic, or at least have the ability 
to do so. But I firmly believe 
that anonymity has its place 
in cyberspace. 

Eric W. Ratliff Sr. 
eratliffQOkpmg.com 

I enjoyed the editorial on 
personal liberties and 
anonymity on the Net. We 
need more people to speak 
up against government 
intrusion into every aspect 
of our daily lives. 

DonaldJohnson 
akgooseQOhotmail.com 

56-Kbps Modem 
Problems 

Although Robert L. Hum¬ 
mel’s conclusions were 
sound, his “How Fast Is a 
56-Kbps Modem?” (June) 
contained a number of prob¬ 
lems and errors: 

• “Informal” testing (to use 
the term in the article) 


over a single phone line is 
not a fair general test of 
56 K technology, because 
impairments vary widely 
on different phone lines, 
and even on different con¬ 
nections from the same 
phone line, even when 
that line passes the 
(imperfect) x2 LineTest. 
Many people are seeing 
consistently high speeds 
(typically in the high 40s); 
others are not able to 
make 56K connections at 
all. Furthermore, K56flex 
modems might have pro¬ 
duced different results. 

• x2 upload speeds are actu¬ 
ally limited to 31.2 Kbps 
(not 33.6 Kbps) because 
the 3429 symbol rate is 
not used (currently, at 
least) on x2 connections. 

• x2 modems do not “drop 
down to 33.3 Kbps and 
then renegotiate back 
up”; they directly speed- 
shift up or down (in small 
steps) from the initial con¬ 
nect speed as line condi¬ 
tions warrant, just as V.34 
modems do. 

John Navas 

Publisher of the Navas 28800- 
S6K Modem FAQ 
http:llwww.aimnet.coml 
~jnavaslmoilemlfaq.html 

I disagree that my informal 
testing was unfair to S6K 
technology. U.S. Robotics* 
documentation clearly 
implies that if my phone line 
passes the USR LineTest diag¬ 
nostic, which it did, it will 
support x2.1 conducted sup¬ 
plemental tests at several 
locations to incorporate both 
long and short local loops, 
different telco central offices, 
and a variety of long-dis¬ 
tance carriers. I also surveyed 
other x2 users, who reported 
generally mediocre perfor¬ 
mance. And, as the article 
states, KS6flex modems were 
not yet available for testing. 

Regarding x2 s upload- 
speed limits, I was referring 


to the theoretical capability 
of the technology. The USR 
FAQ states that u x2 down¬ 
loads (receives data) at up to 
56 Kbps. It uploads (sends 
data) at up to 33.6 Kbps. ** 



As for the issue of “ drop¬ 
ping down, **a USR product 
manager says we both make 
valid points: x2 servers ini¬ 
tially connect at 33.3 Kbps 
and then, within a couple of 
seconds, establish the “initial 
connect speed**; it *s part of 
the protocol negotiation, x2 
clients report only this sec¬ 
ond, usually higher, speed. 
There's no dropping down 
from the initial connect 
speed to 33.3 Kbps. But the 
negotiation starts at 33.3 
Kbps.—Robert L. Hummel 

Creative Mapping 
Tricks 

In July’s Inbox, Saryam 
Bheemarasetti says that 
“most Windows programs 
must install some files under 
C:\WINDOWS. If this bottle¬ 
neck is fixed, software instal¬ 
lation (i.e., distribution) on 
Microsoft platforms can be 
as good as it is on Unix and 
truly capitalize on the Dis¬ 
tributed File System (Dfs).” 

With a few minor map¬ 
ping tricks, we run Windows 
and Windows software on 
completely diskless comput¬ 
ers. Our 160+ desktop PCs 
boot via boot PROMs to our 
Novell network. The user 
then types Wi ndows after 
logging in. Windows runs 
just fine. 

We have one group that 
holds new software-installa¬ 


tion scripts. The user, upon 
seeing a new install icon, 
double-clicks on it: The pro¬ 
gram is installed into his or 
her user space on the net¬ 
work. Again, no hard, flop¬ 
py, Cl), or other type of drive 
is needed for this to work. 

Our system has been run¬ 
ning this way for over a year 
and is as bulletproof as you 
can make Windows 3.11. 
Users can even customize 
their screen colors, back¬ 
grounds, and so forth, just as 
if Windows were running on 
a local disk. The funny thing 
is that, with lOBase-T on a 
PCI 3Com card, Windows 
loads faster than it does from 
my IDE hard drive! Overall 
performance for memory 
hogs like WordPerfect is 
slightly slower, but this is 
almost undetectable. 

Todd Crenshaw 
Computer systems management 
analyst. State of Nevada 
toddQiin north, reno.nv. us 


Help for the Year 
2000 

Nice article on the year-2000 
problem (“Double Zero,” 
July). I’ll share with you 
some notes on how I handle 
the problem in my own com¬ 
mercial programs: 

1. Pivot points for interpret¬ 
ing two-digit years: I put in a 
floating pivot point, which is 
(ThisYear - 50), so the date is 
interpreted as being within 
+/- 50 years of the current 
year. For many applications, 
this is a permanently work¬ 
able way to allow the input 
of a two-digit year. 

2. Internal representation: I 
had originally defined a date 
structure allowing a byte for 
the day, a byte for the 
month, a byte for the year, 
and a wasted byte. By 
redefining the year byte and 
the wasted byte as a signed 
integer that is an offset from 
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With The Bath Water? 



That’s what you’ll do if you buy a proprietary server RAID system. 

Before you decide on a proprietary server RAID system consider this: 


The life of your data is much longer than the life cycle of your server. 
Which means you’ll take a bath when you upgrade your server. 

A RAID solution from «Stor (formerly Conner Storage Systems) 


Cluster Ready 

wStor 

YES 

Proprietary/ 

In Server 

RAID Systems 
NO 

l>lit Inis Design 

YES 

NO 

Kcdunclunt Funs 

YES 

NO 

Ktdiindant Power 

YES 

NO 

11 ifli Performance Cooling 

YES 

NO 

\F-TE Compliant 

YES 

NO 

r lira/Wide SCSI 

YES 

NO 


nStor Corporation, Inc 
450 Technology Park 
I^ake Mary, FL 32746 
www.nstor.com 

800*724®3511 


Hnutl on information as of 1/31/97. 


5seStoL 

For The Life Of Your Data 


is a mission-critical buy. wStor’s server-independent RAID systems are 
unmatched for reliability, ease of use, low life-cycle cost and high availability. 
In fact, our systems can actually increase read/write performance. 

As you’d expect from a company that co-authored the SAF-TE* 
standard with Intel, wStor systems arc compatible with all PCI-based 
servers and SAF-TE compliant systems. All key 
components arc user serviceable and hot swappable. 

And our user friendly management software pro¬ 
vides RAID management, performance monitoring 
and failure notification at a glance. Plus, «Stor 
systems are scalable to grow as your network and 
storage needs grow. 

For more information about RAID solutions 
designed for the life of your data visit our web site at www.nstor.com or 
call 1-800-724-3511. Because a proprietary solution is no bundle of joy. 

• SCSI Accessed Fault-Tolerant Enclosure. 

e 1997 aStor Corporation. Inc All trademark* arc of their respective owner* 

Specifications subject to change without notice 
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Visual Internet Toolkits 

Want to build applications for the Net? 



Share hi the experience: 

“We conducted a lesl session to compare the 
performance of similar products, and Distinct's 
product was better." - Dr. Sbyrn Sunder, 
Carnegie Mellon University 
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“Distinct provided a Telnet OCWBX that 
saved up lo b months of development time 
and reduced the overall development cost" 

■Paul Calhoun, Tandem Computers 

“The Distinct package includes custom controls 
that are easy to use, reliable, and perform well.” 

■Darwin Hatbeuxty, 3M Company 


—L-. ■ —.- 

Distinct provides the most comprehensive, 
robust and market tested Internet and 
Intrancl components available in the world, 
just plug them into your applications and 
deliver solid products fast and on 
schedule. Even lime. 


“lit using Distinct. CRM saved a lot of time 
and money and provided great solutions for 
challenging tasks.' -William Gutekunst, 

CRM Technologies 

“It is not often, in today's market, that you cm 
find coni|)anies (hat want lo find (he* solution lo 
a customer's problem, no questions asked. 
Thank you/ -Scott G. Phillips, 

NTH Communications, Inc. 

1— 


distinct 

hltp://www.distinct.con) 
sales@dislinct.com 
Phone: I-4M-366-4933 
Fax: 1-408-366-0153 


Distinct IntelliTerm 

Integrated Terminal Emulator for DEC and IBM® Systems 



Highlights: 

• TN3270 Emulation-Models 2.3.4 and 5 (for IBM Mainframes) 

• 3179G Vector Graphics & 3279S3G 

• TN5250 (24x80.27x132) (for AS/400) 


• VT52. VT100. VT220. VT320 & VT420 
emulation (for DEC and UNIX Systems) 

• Customizable keyboard layouts, 
poppads and session profiles 

• VBA Advanced Scripting Language 

• DDE. HLLAPI. EHLLAPI. WinHLLAPI 
and Visual Basic”' 

• Available for Windows 3.11. Windows 
95 and Windows NT 




Free 
Evaluation Copy 
Available at. 



distinct 


408 . 366.8933 

► WWW: hllp^/www.dislint t < Off 
Fax: *|JiM153 

Email: bylemagrtdklincUom 
Faslfads: 408.386.2101 

— 
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1900,1 avoided any conver¬ 
sion of existing databases. A 
variant on this trick will 
work for many internal rep¬ 
resentations, but of course 
not for all. 

3. Operator input: In a 10- 
character date field, I allow 
date entry with a four-digit 
year (taken literally) or a 
two-digit year (interpreted 
using the pivot point). In an 
eight-character field, I 
always require a two-digit 
year and always use the piv¬ 
ot point. 

Joseph Mansfield 


TennSoft, Inc . 
Chattanooga, TN 


FIXES 

Contrary to what was said in 
“Web Applications at Your 
Service” (July), Lotus Domi¬ 
no Server 4.5a provides 
POP3 services. 

The system pictured in 
“MMX Power for Desktop 
PCs” (July) is a Dell Dimen¬ 
sion and not, as the caption 
says, a Gateway 2000 P5-200. 


COMING UP IN OCTOBER 


BUILDING NETWORK APPLICATIONS 

Five Problems You Can 
Solve with Java Today 

You've heard the promises. But what’s the reality? Our 
report from the field will tell you about developers who 
have implemented real solutions using Java. 

MANAGING DATA 

Object-Relational vs. 
Object-Oriented Databases 

A skeptic's view of object-oriented and 
object-relational databases. 

Embedded Systems 

Thanks to embedded intelligence, hardware components 
can now tell you when something’s about to go wrong. We 
look into the brains inside this new technology. 

SPECIAL REPORT 

Extending the 
Enterprise: Bandwidth 

We look at the technologies, the products, and the 
implementation strategies that will give you faster LANs, 
faster WANs, and faster remote access. 

High-Bandwidth Modems 

This blockbuster roundup of leading-edge modem 
technologies tests the performance of 56K, ISDN, 
and ADSL modems. 

REVIEWS 

300-MHz Power Macs 

PowerPC Macs arc revving up. BYTE looks at three of the 
first systems based on the Motorola 603e chip. 

Thin Servers 

We test the early entries in the emerging category of thin 
servers designed to speed the performance of thin clients 
and network computers. 


1 6 BYTE SEPTEMBER 1997 


Circle 152 on Inquiry Card. 


www.byte.com 






















































Now that APC Smart-UPS includes FREE 
web-enabled PowerChute" p/irs, protecting 
network uptime has never been easier 


S i 


MAGAZINE 


Novrmtm 10. 1986 
Alt: Smart UPS 1000 




“...Inherent flexibility and 
excellent software... Don't 
be caught without one." 


* 

% 
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Smart-UPS 
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Power prob¬ 
lems attack 
networks relent- 
HPCj lessly. To protect 
hardware and data from sys¬ 
tem crashes, experts, network 
managers and computer users 
worldwide prefer one solution 
above all others combined: APC 
Smart-UPS. Now, all 120V Smart- 
UPS include FREE PowerChute plus 
power management software. 

The most reliable protection you can buy 

Smart-UPS provide complete protection 
against power spikes, surges, brownouts, 
ind blackouts. You'll also 
gain maximum server up¬ 
time and decrease manage¬ 
ment costs. Award-winning 
Features include: 

• Cell Guard™ intelligent bat- 
my management monitors 
buttery performance and 
extends battery life. 

• SmurtSlot" 1 internal acces¬ 
sory slot lets you customize 
and enhance the perfor¬ 
mance of your Smart-UPS. 

• OuickSwap™ user-replace¬ 
able batteries can be quickly and safely 
swapped out without powering down the 
connected equipment. 



APC 
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PowerChute plus provides unattended 
system shutdown and UPS management 
for Windows NT, Netware and other 
servers. Manage Smart-UPS Ha SNMP. 
l)MI and Web browsirs (shown above!, 
features vary by operating system. 


Plan for and control crisis situations 

PowerChute plus FlexEvents™ lets you 
control UPS reactions to power events. 
You can configure PowerChute plus to 
provide graceful, unattended server shut¬ 
down during an extended 
power outage or alert 
you to out-of-bounds 
environmental conditions 
before they result in 
costly downtime. 


Web server and 
SNMP ready 

A PC’s NEW Web Agent™ 
allows you to monitor 
and manage your Smart- 
UPS using your Web 
browser. New Web Alert™ 


notifies users of Web server shutdown via 
their browser. PowerChute plus also 
includes the PowerNet™ SNMP Agent 




plug-in, which allows 
you to integrate your 
Smart-UPS with your 
existing SNMP man¬ 
agement strategy. 

^ Smart-UPS and 
PowerChute plus provide 
the complete solution in one convenient 
box. Server protection and peace of mind 
have never been easier. 


Trade-UPS! 


Fax or mall tins coupon to APC and learn 
how you can easily trade in your old UPS tor 
discounts towards a new Smart UPS. 

! YES* I'm mlorestod m trading up a competitors 
of an okJof APC UPS to Smart-UPS 


□ no 


Please send Trade-UPS into 

I'm not interested at (fas time but please 
send my FREE power protection handbook 


Name 

TWo: _ 

Company 

Address 


City/Town: 

State 

Phone:_ 




Country 


Brand ol UPS used? 
Brand ol PCs used? 
Brand ol Sorvors used? 


(888) 289-APCC X8199 

Fax: (401) 788 2797 
http://www.apcc.com 


Dept. A7-SM 


GOA**CSUP?Om 
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13 ? FMgrounds Road. Wml KmgUon. Rl 0789 ? USA 
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More Power, Bigger Screens to Co 

Thanks to bigger screens and 200- and 233-MHz Pentium processors , 
the newest notebooks are better desktop replacements. 



et ready for a new wave of 
more capable PC portables, as 
vendors prepare to unleash 
new notebooks with big (14- 
inch) screens and the latest mobile Pen¬ 
tium processors with multimedia exten¬ 
sions (MMX) technology, running at 
200 and 233 MHz. 

Notebooks still lack the more pow¬ 
erful processors (e.g., the Pentium II) 
that their desktop counterparts enjoy, 
and a mobile version of the Pentium 
II isn’t expected until the first half 
of 1998. But thanks to new mobile 
Pentiums (code-named Tilla¬ 
mook)—the first processors to 
be built using Intel's 0.25- 
micron CMOS technol 
ogy—notebook ven¬ 
dors don't have 
to settle for 
166-MHz 
mobile 
Pentium 

power. The new 
processors, coupled with fast CD-ROM 
drives, huge hard drives, and big screens, 
mean that the next crop of notebooks will 
be even better suited as full desktop 
replacements. 

Vendors are backing these systems in 
almost all cases with screens that support 
1024- by 768-pixel resolution, 32 MB or 
more of RAM, 3-GB or more hard drives, 
and, in many cases, a 20xCD-ROM drive. 
Multimedia capabilities are greatly en¬ 
hanced, with an emphasis on quality 
sound, full-motion video, and 3-D graph¬ 
ics support. In fact, as notebook designs 
mature, it may get harder for vendors to 
differentiate their products. 

“It is getting harder and harder for 
companies to come up with bust-out, 
whizbang features,” says Bruce Stephen, 
an analyst with I DC (Framingham, MA). 


lot more of the ( cup-holder phase,' 
where people make small design changes 
to try and differentiate themselves.” 

One point of differentiation will be in 
screens. IBM and Digital Equipment are 
rumored to be preparing new ThinkPads 
and HiNote notebooks with 14-inch 
screens, but both companies declined to 
comment on unannounced products. 
Unless they use radical new materials to 
hold the display, a new notebook for¬ 
mat—one that's about an inch wider than 
current notebooks—will be required. 

AST's Ascentia M series will offer up to 
a 233-MHz Pentium with MMX. Also, AST 
will pack in a 20x CD-ROM drive, up to a 
4-CB hard drive, a 13.3-inch display, and 
a 56-Kbps modem. Prices will range from 


Hitachi's $4999 
VisionBook Elite 
has a 13.3-inch 
screen and weighs 
just over 5 pounds. 

$2499 to $5499 de¬ 
pending on the con¬ 
figuration. 

NEC’s new Versa 
6220 series will show 
a largely similar fea¬ 
tures list. NEC will use 
either a 200- or 233- 
MHz Pentium with 
MMX processor with a 
256-KB 1.2 cache, 32 MB 
of RAM (128 MB maxi¬ 
mum), a 3.2- or 5.2-GB 
hard drive, a 20x CD- 
ROM drive, 3-D stereo 
graphics with 16-bit 
sound, a 56-Kbps cellular- 
ready modem, 2 MB of video 
memory, and video out ports. 
NEC opted for the LS-120 floppy 
drive, which takes either standard 
1.44-MB disks or the high- capacity 120- 
MB LS-120 disks. Prices for the Versa 6220, 
which ships in October, will be $5199 to 
$5999. You can expect roughly compara¬ 
ble offerings and prices from the remain¬ 
der of the established companies as well 
as newer players such as Hitachi, Fujitsu, 
and Sony. 

In addition to their faster clock speeds, 
Intel’s newest mobile Pentiums consume 
less power: less than 5 W compared to 
7.7 W for the 166-MHz chip. But the po¬ 
tential savings on battery consumption 
will probably be eaten by bigger screens 
and faster drives. In fact, many users may 
opt for notebooks with the smaller 13.3- 
inch active-matrix thin-film transistor 
(TFT) screens because they will be less 
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Geek Mystique 


Coming: Info Tech 
Labor Shortage 

Good news, bad news. A reeent 
report from the Meta Group 
(Stamford. CT), the informa- 
tion-teehnology (IT) research 
and analysis firm, says salaries for U.S. IT 
workers are rising faster than those for work¬ 
ers in other fields, but it forecasts a labor 
shortage of skilled information workers. 

The problem is that increased demands for 
new information systems and new Internet 
and eleetronie-eommeree applications are 
coming at the same time that companies are 
racing to find and fix all their potential year 


2000 problems. Companies can satisfy some 
of these needs through outsourcing, but 
many IT departments will still be stretched 
thin. The Meta Group advises organizations 
to combat any overcommitments with strict 
project prioritization, triage, and selective 
outsourcing. 

The good news is that IT salaries are rising 
at an annual increase of 20 percent, com¬ 
pared to 4 percent in other fields. And the 
job-growth rate for IT is accelerating: 1987 
to 1994 at 9.6 percent per year, 1994 to 

1995 at 11.7 percent per year, and 1995 to 

1996 at 13.8 percent per year. The Meta 
Group estimates that about 200,000jobs in 
the IT field are not filled. 



expensive and consume less battery power. 
But the good news is that users who want 
maximum screen real estate should soon 
have their wishes granted. 

On the other side of the spectrum, 
Toshiba's Libretto has shown there is 
interest in a return to the subnotebook 
size or ultraportable, as it is sometimes 
called. NEC and IBM may join Toshiba in 
manufacturing these tiny machines. 

The new ultraportables may be either 
souped-up versions of Windows CE de¬ 
vices (slightly larger than the current 
models and with better keyboards) or 
Libretto-style—smaller notebooks with 
small screens but running Windows 95. 
We may even see a new class emerge this 
year: ultrathin (about 0.7-inch thick) 
notebooks that use the Tillamook and 
new battery technologies such as lithium 
polymer. 

The ultimate winners may be those 
who are interested in machines that don’t 
push either extreme. At the $2500 price 
point, users will find the so-called value 
lines with a good mix of equipment and 
often all-in-one (floppy and CD-ROM 
drives available simultaneously) styling. 

-Jon Pepper 

MeetingPoint 
Wins at PC Expo 

White Pine’s MeetingPoint videoconfer¬ 
encing software won BYTE’s Best of Show 
award at PC Expo. The award recognizes 
products that are innovative and will have 
an impact on information technology. 



MeetingPoint finally bringsstandards- 
b.ised H.323 technology to videoconfer¬ 
encing servers, which will vastly simplify 
videoconferencing deployment in cor¬ 
porate intranets and through Internet ser¬ 
vice providers. MeetingPoint also won in 
the Web/Internet products category. 

C )ther Web/Internet finalists were In¬ 


terworks Systems’ PipeLive, software 
that offers support agents and customers 
the ability to interact live, person-to-per¬ 
son, over the Internet, and Lotus’s Instant 
Teamroom, which lets workgroups 
quickly establish a private workspace out¬ 
side a corporate firewall on the Web. 

Chili Soft’s Chili ASP, which allows 
ActiveServer applications to run on Web 
servers other than Microsoft Internet 
Information Server (IIS), won as Best 
Development Software. Finalist was 
Micro Focus’s Soft Factory/2000, a year 
2000 tool set and methodology. 

The winner of Best Applications and 
Utilities Software was Ftak’s SkyMap, a 
complete GPS-guided (Global Position¬ 
ing System) map and satellite navigation 
system designed for IBM-compatible 
hand-held and laptop PCs. The finalists 
were Visio Maps, a desktop mapping pro¬ 
gram for Windows 95, and MetaCre- 
ations’ Kai’s Photo Soap, a photo-manip¬ 
ulation program for Windows 95. 

Toshiba’s 3.8-pound Portege 300CT 
(starts at $3499) features a 133-MHz 
Pentium chip and a panoramic 10.4-inch 
screen. Finalists were Gateway 2000’s 
Solo 9100, a high-end 8.5-pound note¬ 
book packed with just about everything 
you need at prices starting at $4200, and 
Hitachi’s VisionBook Elite, a notebook 
that has a good balance of power and 
portability. The Elite costs about $4999, 
has a 13.3-inch screen, and weighs 5.15 
pounds. 

The Systems winner was DeskStation 
Technology’s Ruffian RPX Worksta¬ 
tion/Server (starts at $5995), an Alpha- 
based system that incorporates some of 


The Revolution 3D offers 



the hottest technology available, includ¬ 
ing a 600-MHz Alpha 21164 processor. 
Acer’s AcerPower Graphics Workstation 
Series, a power-packed Pentium II system, 
and Unisys’s Aquanta XR/6 Server, which 
extends Windows NT to as many as 10 
processors, were finalists. continued 
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Check out the new web site 
from Data Communications 


www.data.com 







Number Nine Visual Technology’s 
Revolution 3D graphics accelerator 
($349) won as Best Multimedia Hardware 
for its groundbreaking combination of 
no-compromise performance and afford¬ 
ability. Finalist was Elms Systems’ Digi¬ 
tal Versatile Library and Panorama, which 
offers on-line digital videodisc (DVD) 
storage and provides a solution for video- 
on-demand applications. 

Best Peripheral was NEC Technologies’ 
MultiSync LCD2000, a 20.1-inch flat- 
panel monitor with a world-class image 
display. Finalists were Mitsubishi’s DJ- 
1000 digital camera, which features a slim 
body and a compact flash-memory card, 
and Sony’s CPJ-D500 LCD Data Projec¬ 
tor, a laptop-size portable unit. 

Best Printer was Epson’s Stylus Color 
3000, which lets professional graphic 
artists and digital photographers produce 
color proofs and presentations for less 
than $2000. Finalists were Xerox’s Doc¬ 
ument Centre Series, a family of copiers 
that you can upgrade for networked 
printing, scanning, and faxing, and 
Xerox’s DocuPrint C55 Color Laser 
Printer, a low-cost, full-featured desktop 
printer for about $3500. 

Multimedia Software winner was 
MetaCreations’ Ray Dream Studio 5, a 
3-D design-and-animation tool. Multi- 
media Software finalists were Info Value 
Computing’s Quick Video Suite, a com¬ 
plete software platform to video-enable 
the corporate network, and Noise Can¬ 
cel lation Technologies’ ClearSpeech 
PC/COM software, which reduces noise 


and echo in PC-based applications. 

Best Connectivity Solution went to 
RightFax’s Enterprise 5.0, a distributed 
fax solution that harnesses the Internet 
and intranet to save long-distance phone 


charges. Finalists were TenFour’s TFS 
Gateway release 3, which provides secu¬ 
rity and connectivity to e-mail adminis¬ 
trators and users, and River Run Soft¬ 
ware’s Mail on the Run, a provider of 


Best of PC Expo Contact Information 


Best of Show: White Pine 
(603-886-9050; http:// 
www.wpine.com). 

Best Web/Internet 
Product: White Pine. 
Finalists: Interworks 
Systems (914 993-0900; 
http://www.iworksys.com); 
Lotus (617-577-8500; 
http://www.lotus.com). 

Best Development 
Software: Chili Soft 
(717-290-8346; http:// 
www.versicom.com/ 
chilisoft). Finalist: Micro 
Focus (415-856-4161; 
http://www.microfocus 
.com). 

Best Application or 
Utility: Etak 
(415-328-3825; 
http://www.etak.com). 
Finalists: V\ isio (800-248- 
4746; http://www.visk> 
.com/solutions/maps); 
MetaCreations (805-566- 
6200; http://www 
.metatools.com). 

Best Portable: Toshiba 
(800-457-7777; http:// 


www.computers 
.toshiba.com). Finalists: 
Gateway 2000 (800- 
846-2000; http://www 
.gw2k.com); Hitachi (800- 
448-2244; http://www 
.hitachipc.com). 

Best System: 

DeskStation Technology 
(913-599-1900; http:// 
www.deskstation.com). 
Finalists: Acer (800-551 • 
2237; http://www.acer 
.com/aac/); Unisys (408 
434-2700; http://www 
.unisys.com). 

Best Multimedia 
Hardware: Number Nine 
Visual Technology (617- 
674-0009; http://www 
.nine.com). Finalist: Elms 
Systems (714-461-3200; 
http ://www.elms.com). 

Best Peripheral: NEC 

Technologies (800-632- 
4636; http://www 
.nec.com). Finalists: 
Mitsubishi (714-220- 
2500; http://www 
.mitsubishi-display.com); 


Sony (800-352-7669; 
http://www.sony.com/ 
technology). 

Best Printer: Epson 
(800-463-7766; 
http://www.epson.com). 
Finalist: Xerox (800-349- 
3769; http://www.xerox 
.networkprinters.com). 

Multimedia Software: 

MetaCreations (800-297- 
2665; http://www 
.metacreations.com). 
Finalists: Info Value 
Computing (914-328- 
1359; http://www 
.infovalue.com); Noise 
Cancellation Technologies 
(203-961-0500; http:// 
www.nct-active.com). 

Best Connectivity 
Solutions: RightFax 
(520-320-7000; http:// 
www.rightfax.com. 
Finalists: TenFour (703- 
716-8364; http://www 
.tenfour.com); River Run 
Software (http://www 
.riverrun.com). 



Better Way for 
Devices to 
Share Info 


K 


Hewlett-Packard 
is promoting a 
new communica¬ 
tions protocol 
called JetSend, which will let two 
devices directly negotiate—with¬ 
out user intervention—the best 
way to share data. The goal is to 
enable a new generation of de¬ 
vices that are easier to use and 
automatically generate the high¬ 


est-quality output possible, given 
the capabilities of two or more 
devices. 

When two JctSend-enabled 
deviees communicate, they will 
not need an intermediary, such 
as a network server, device driver, 
or even two people, to translate 
and proeess the information ex¬ 
change. Each device can com¬ 
municate its capabilities to other 
devices regarding the range of 
options it supports. The sending 
device initiates a conversation 
and informs the receiver of its 
capabilities (c.g., resolution or 


color). A negotiation takes place, 
and data is output in the format 
that is most appropriate. 

With JetSend, each device, or 
information appliance, is embed¬ 
ded with device firmware or soft¬ 
ware that contains information 
about how it works. The JetSend 
approach doesn't require a device 
that wants to share data with 
peripherals to have a different 
software driver for each periph¬ 
eral it talks to, which is one rea¬ 
son why HP thinks JetSend is a 
good fit for future Intcrnct-con- 
neeted appliances that need to 


share data with a wide range of 
other devices. At press time, HP 
was discussing with Microsoft 
putting JetSend in a future ver¬ 
sion of Windows. HP says its first 
JctScnd-cnablcd products will 
likely ship within a year. 

HP says it wants to make Jet¬ 
Send openly available to the in¬ 
dustry. It has released the speci¬ 
fication at http://www.jctscnd 
.hp.com to allow companies to 
build their own JetSend devices. 
Or, companies can buy a kit from 
HP for a onetime cost of about 
$ 15,000. -Dave Andrews 
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access to e-mail for mobile Windows CE 
users. 

Developers Like 
DHTML, but 
Many Wait 

New-and-improved versions of HTML 
promise more dynamic Web sites with¬ 
out requiring expertise in writing Java 
applets or ActiveX controls, but incom¬ 
patibilities are causing developers to wait 
for a uniform standard. Both Netscape 
and Microsoft call the improved versions 
Dynamic HTML (DHTML). But despite 
sharing the same name, the two imple¬ 
mentations differ substantially. 

DHTML represents the combination of 
HTML, cascading style sheets (CSS), and 
scripting languages. How do the three 
differ? Basically, HTML specifies elements 
such as a heading or a paragraph. CSS 
gives content authors precise control over 
the presentation of that element. 
DHTML, through the Document Object 
Model (DOM), provides a model and API 


Bug of the Month 


Empty Nest 



Two Webmasters wrote 
to us to complain that 
Word 97 destroys nest- 
cd bullets when you H ere in Word 97, 


But Word's Save 
t * i* as HTML doesn’t 

" preserve the nests. 

• - 




T 


bulleted items are 
nested. 

— i , 


use the Save as HTML 
option. BYTE re¬ 
produced the prob¬ 
lem. In the first screen, you can see the 
nested bullets in Word. The second screen 
shows the same bullets (without the nest¬ 
ing) after being saved in HTML format using 
Word 97's Save as HTML 
Apparently, Word forgot to insert a <UL> 


PmmmI Paapaffc 

• MHlmllMiNi 

• Mil Uvall Ma »»* 

• Lrwi 2 om (mm<I B<id) 


Ihjftrt L«v«l 1 


Mh Ur* 1 MM Mho 


and </UL> around 
the nested items. 
"This is easy to fix if you know HTML," said 
one Webmaster, who wished to remain anon¬ 
ymous. "But we were hoping to use this fea¬ 
ture throughout our company, and I don't 
have time to proofread everyone’s bullets all 
the time." 


Send yours to jkrause@mgh.com! 


to let an author manipulate the HTML 
and CSS. 

Netscape supports DHTML in Com¬ 
municator 4.01, which is available for the 
Mac, Windows, and Unix. Microsoft’s 
support will arrive with the imminent 


release of Internet Kxplorer4.0, but Unix 
support will follow Windows and Mac 
support by about 180 days. For more 
information on the differences between 
the two DHTM1.S, see the table below. 

Lauren Wood, chair of the World Wide 


Dynamic HTML Comparisons 

Features Netscape Communicator 4.01 Microsoft Internet Explorer 4.0 Preview 


Cascading style sheets (CSS) Level 1 
recommendations (CSS gives authors 
control over document style (e.g,. which 
fonts and colors to use)). 

CSS positioning (lets authors code drag- 
and-drop behavior for objects on a page 
and enables object movement in 3-D). 


Language support (scripts, in any 
language, manipulate object properties 
and methods to produce dynamic 
content in response to user-generated 
events). 

Event bubbling (can reduce code length 
when you need to manipulate many 
(>1 ccts the same way (e.g., drag and 
«)i op multiple items)). 

Data binding (enables faster data-based 
Wet) experiences by reducing the need 
to refresh data from a server). 


• Can change style with an on-load event. 
Netscape’s implementation allows 
style changes only as a page loads. 

• Positions HTML elements with CSS. 

• Also enables positioning through 
Layers tag. 


• DOM accessible by European 
Computer Manufacturers Association 
(ECMA) standard JavaScript only. 


•No event bubbling. 


• No implementation. 


• Can change style during and after an on-load 
event. Microsoft’s approach permits dynamic 
styles during and after the loading of a page. 

• Positions HTML elements with CSS. 


• Permitted for all HTML tags and 
attributes-even characters associated 
with tags. 

• DOM accessible by ECMA JavaScript 
and VBScript. 


• Event bubbling supported. 


• Cache server-based data locally. 

• Sort and filter data without server. 

• Supports ODBC, JDBC, and comma- 
delimited data. 


Document Object Model (a DOM interface • Permitted for a subset of HTML tags 
lets programs or scripts dynamically access and attributes accessible through 
and update a document’s content, structure, Netscape JavaScript object model, 
and style). 


wwvw byte.com 
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Survey 


Many Developers Still Evaluating Y2K Solutions 


Many Companies Just Starting to Address Y2K Problem 

I f you haven’t yet com¬ 
pleted testing on your 
year 2000 revisions, you’re 
not alone. A recent survey 
of 150 BYTE readers con¬ 
ducted by BYTE's research 
department indicates that 
just over half of the survey 
respondents have com¬ 
pleted testing their revi¬ 
sions that solve the noto¬ 
rious year 2000 problem. 

Over 30 percent are still 
either evaluating possible 
problems or a strategy or 
soliciting proposals from 
consultants on how to fix 
their problems. 



Still mapping out strategy 
Evaluating problems 
Soliciting proposals 
Updating code internally 
Contractors updating code 
Testing converted code 
Completed testing 


Percent 0 10 20 30 40 50 60 

Scarce: BYTE Research. 

Base: Amonft those .more of potential problems. Numbers won’t add up to 
TOO percent . respondents could answer yes to more than one sdeebon. 


Web Consortium’s DOM working group, 
says preliminary specifications for key 
elements of the W3C’s DOM, a standard 
for how programs and scripts will dy¬ 
namically access and update documents, 
will be available in August. Those ele¬ 
ments include functionality for document 
navigation and manipulation, and pos¬ 
sibly style manipulation. However, Wood 
estimates that the W3C won’t issue its 
final recommendation until sometime in 

“DHTML will permit Web-site devel¬ 
opment with richer multimedia effects 
and more interactivity,” says Sal Arora, 
technical products manager at NetOb¬ 
jects. NetObjects markets Fusion, a Web 
development tool for those who want to 
spend more time developing content than 
writing HTML. NetObjects says it is 
working with Netscape and Microsoft 
DHTML versions. 

However, others are waiting. Ed Fore¬ 
man, marketing manager at Elemental 
Software, which markets the Drumbeat 
dynamic Web-site authoring program, 
says he is “taking a wait-and-see stance on 
DHTML” and is recommending the same 
for his clients. Like many bleeding-edge 
technologies, DHTML offers significant 
innovation. Developers who can’t resist 
the call of the wild may find it best suited 
for small intranets or extranets, where it 
is possible to mandate the use of a single 
browser type. Others may want to gain 


experience with DHTML by experi¬ 
menting with one version or the other in 
anticipation of the release of the final 
specification. -Rick Dobson 

Mini Displays 
Get Sharper 
Focus 

New display technologies that feature 
very high pixel densities in miniature 


packages enable high-quality displays for 
portable devices of the future. A variety 
of products, including hand-held per¬ 
sonal-information devices, fax/e-mail 
viewers, digital cameras, and personal 
digital videodisc (DVD) players, could 
soon use these new displays, which all 
measure less than 0.5-inch diagonal. 

Miniature displays are not new. Most 
of them today are fabricated using poly¬ 
silicon processing, which offers better- 
quality images than the amorphous sili¬ 
con used in most direct-view LCDs that 
you see today in notebooks. The polysil¬ 
icon process can produce pixel densities 
of about 600 dots per inch. For example, 
Sony already offers a 1.3-inch VCA mono¬ 
chrome display and by this fall is expected 
to introduce a l.X-inch XGA mono¬ 
chrome display, primarily for use in pro¬ 
jection products. Sony and Seiko Epson 
offer smaller-size displays, too, such as 
0.7- or 0.55-inch diagonal for camcorders 
or virtual-reality goggles, but the current 
technology delivers image quality that 
isn’t especially sharp at this resolution 
and size. 

However, the new display technolo¬ 
gies, just now maturing, could dramati¬ 
cally change the miniature-display land¬ 
scape. These devices significantly advance 
pixel density, in some cases up to 2500 dpi. 
Consequently, they are being considered 
for dozens of new applications. Almost 
all these new displays will be used for vir¬ 
tual displays: displays that are viewed 
within a few inches of the eye. Virtual dis¬ 
plays can be hand-held, head-mounted. 


New Mini Displays at a Glance 


Company 

Pixels/color 

Diagonal 
size (inches) 

Type 

Delivery 

Siliscape 

415-424-3900; 

http://www 

.siliscape.com 

800 x 600/color 

0.36 

Polymer- 

dispersed 

Sampling LCD 
on silicon now 

Kopin 

508-824-6696; 

http://www 

.kopin.com 

320 x 240/amber 

0.24 

Twisted-nematic 
LCD on glass with 
lift-off silicon 
electronics 

Sampling now 

DisplayTech 

303-772-2191; 

http://www 

.displaytech.com 

640 x 480/color 

0.40 

Ferroelectric 

LCD on silicon 

Sampling now 

Planar 

503-690-6967; 
http://www 
.planar.com 

640 x 480/yellow 

0.76 

Active-matrix 
electroluminescent 
display on silicon 

Sampling now 
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THE INTERNET 

INTO JUST ABOUT 

ANYTHING! 


L HERE'S PROOF 
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The Internet 
Appliance Toolkit 
(IAT) includes: 

»»• I’ythlng on thi demo, plus 
visual application builder 
ImiIII In Internationalisation 
Waliom C/C♦♦ compilers 

drivers for hundreds 
of PC peripherals 

embedded filesystems 
domo apps with source files 
scalable fonts 
embedded OEM pricing 
... and much morel 


Build the Internet into smart phones, set-top boxes, photocopiers, kiosks, 
printers, PLCs ... anything! 

Better yet, build it on time. The IAT", used to create this demo, comes with 
everything you need, from rapid application development tools to Internet 
apps to source code. Build a custom browser in days, not months! 

And talk about performance. With the IAT and QNX you can use low- 
cost x86 platforms to deliver incredible speed and reliability. Believe it! 





Download your free 
1.44M demo today! 


www.qnx.com/iat 

or call: 

800 676-0566 (ext. 1046) 



The Leading Realtime OS for PCs 
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or body-worn. Although they are tiny, 
magnification optics produce a high-res- 
olution virtual image that is similar to 
viewing a desktop monitor. 

Kopin Corp. (Taunton, MA) recently 
introduced a quarter-inch VGA, mono¬ 
chrome LCD that is just 0.24 inch diago¬ 
nal. The CyberDisplay has an impressive 
1700-dpi pitch, and the company plans 
to improve that to 2500 dpi by the end of 
the year. In Kopin's approach, electron¬ 
ics are fabricated on silicon, transferred 
to glass, and assembled using traditional 
crystal materials. 

Haviland Wright, CKO of DisplayTech 
(Longmont, CO), says personal-infor¬ 


mation devices will have to be VGA reso¬ 
lution or better, because this will reduce 
the amount of scrolling people have to 
do when viewing information in a virtual 
display. “People don't want to scroll 
through information,” says Wright. Dis¬ 
playTech is now sampling a VGA-resolu- 
tion display that has about 2000 dpi. 

Siliscape (Palo Alto, CA), a Silicon 
Valley start-up, will soon begin sam¬ 
pling its new miniature display. The SVC iA 
device will feature a 2500-dpi resolution 
and is packaged with a compound opti¬ 
cal system that measures only 1.18 by 1.56 
by 0.45 inches. “We have no problem 
showing 10-point test on our displays,” 


Datapro Report 


Unix or Windows NT? Both! 

M ost everyone is screaming for ways to make Unix and Windows NT work together 
easily and effectively. Softway Systems’ easy solution puts them on the same plat¬ 
form. In integrating the two OSes, Softway's OpenNT does more than simply provide inte¬ 
gration between Unix and NT: OpenNT provides a complete, native Unix subsystem on 
top of an NT kernel. OpenNT is so much like Unix that it conforms to Posix.2 standards, 
and Softway expects that by the end of the year, it will achieve the Open Group’s XPG Unix 
95 branding. When that hap¬ 


pens, OpenNT can be truly 
called Unix. 

OpenNT is more than inter¬ 
operability software. Other inter¬ 
operability-software products 
take one of several strategies, 
such as cross-platform APIs, 
Windows emulation for Unix 
(e.g., Bristol and Mainsoft),or 
Unix emulation for Windows 
(such as MKS toolkit or Cyg- 
nus’s GNU Win32). These 
other solutions usually have a 
price, such as reduced perfor¬ 
mance, limited functionality and 
compatibility, or high cost. Soft- 
way's product solves these 
problems by running Unix and 
NT natively together. OpenNT 
also lets Windows and Unix 
applications run side by side on 
a single desktop, making it a 
strong choice for users who 
need applications from both 
systems. 

Mary Hubley, principal analyst, 
Datapro Information Services 
Group, analyzes the NT and Unix 


OpenNT 2.0’s (http://www.softway.com) 
supported facilities include: 

Posix. 1, Posix.2, and ANSI C interfaces 

BSD sockets mapped to Winsock 

SVIDI PC (message queues, semaphores) 

shared memory, memory-mapped files 

ability to execute Win32 applications from OpenNT 

full tty semantics mapped to console windows 

pseudoterminal support 

X11R5 Windowing System clients and libraries 

X11R6 Windowing System display server 

X11R6 fonts and font management 

OpenNTiF (OSF/Motif 1.2.4 window manager, 

libraries, development kit) 

telnet daemon service (multiuser log-in support) 

file-link support, true case-sensitive filenames 

over 200 Unix and X11R5 commands and utilities 

Unix shells: KornShell, Bourne shell, C shell 

Unix scripting languages: awk, Perl, sed, Tcl/Tk 

full shell job control 

full integration with Windows NT security model 
full integration with Windows NT file systems 
cron service, system service, daemon support 
Internet clients: FTP, telnet, ping, rsh 
integrated tape device support 
Unix development tools: make, res, yacc, lex, cc, 
c89, nm, ar, strip 


markets. Hubley is manager of 

Datapro Analyst: Reports on Windows NT, which focuses on the Windows NT market and related 
technologies, including case studies, product and technology overviews, and integration and man¬ 
agement strategies. For more information on Datapro reports, call 609-764 0100; fax: 609-764-2814; 
http://www. datapro. com. 


boasts Alfred Hildebrand, the president 
and CEO of Siliscape. 

Both Siliscape and DisplayTech pro¬ 
duce color images using field-sequential 
techniques. With this method, red, green, 
and blue LEDs are used to sequentially illu¬ 
minate the display at approximately 180 
frames per second. Both companies also 
feature a silicon electronics substrate on 
which a reflective layer and liquid crystal 



Kopin's CyberDisplay offers high 
resolution in a small paekage. 


material are added. Therefore, the display 
operates in reflective mode. DisplayTech 
uses a ferroelectric liquid crystal, where¬ 
as Siliscape uses a polymer-dispersed liq¬ 
uid crystal. 

Planar America (Beaverton, OR) is cur¬ 
rently sampling a miniature display based 
on electroluminescent technology. Here, 
yellow-green phosphors are deposited on 
top of the active matrix, which is fabri¬ 
cated in silicon. Applying voltage causes 
the phospors to emit their own light. Den¬ 
sities of up to 1000 dpi are possible today, 
with 2000 dpi promised by the end of 
the year. 

An explosion of new wireless hand¬ 
held personal-information devices could 
be in the offing. By the end of the year, 
several wireless networks are expected to 
support data rates of 28.8 Kbps, enough 
bandwidth for many applications. Glen 
Kephart, Kopin's vice president of mar¬ 
keting for display products, says, “We 
think our displays have the visual quality, 
low power, and price points (under $50 
each in volume) that will work for this 
market.” 

DisplayTech's Wright sees even bigger 
upheavals coming. “We may be at the 
beginning of a new phase, where conver¬ 
gence and hardware, like miniature dis¬ 
plays, will drive product innovation.” 
Many urge caution, however. Products 
that used earlier-generation mini displays 
have not fared well. Perhaps the higher 
densities offered by this new crop will 
make the difference. -Chris Chinnock 

www.byte.com 
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Samsung is opening a new chapter in HDD technology with its Winners 
flt Voyagers line of products, offering unmatched quality and service 
• no matter where you live or worhl 

Samsung Rfld) engineers in San Jose Center arc dedicated to 
bringing you the latest developments in MIX) technology and capabilities. 
And Samsung's vast global network of service centers ensures prompt 
assistance to keep you on schedule and performing at your best. 

Wherever in the world you do business, Samsung will be there, dedicated to 
your success. 

Samsung HDD • Success depends on the right choice. 


Circle 143 on Inquiry Card. 


• ftooul. Koioa III 827-751-6114 fAX 822 7516989 

• Mow luniiy, USA III I 201 22V 4046 IAX 1201729 4069 
"Mi.iml.USA III 1305594 1090 FAX 1306 594 7335 

.Mikftjrt, Germany III 496195582510 IAX 4961 95561011 


• London. Unilocl Kingdom III 44 181 391 8264 FAX 44 181 974 2800 

■ Slngapoto III 66 535 3075 I Ax 66 2215610 
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COMPUTER DISCOUNT WAREHOUSE 





We offer you 


Microsoft 

Windows NT Server V4 0 

Upg ♦ 5 ckonl kcense CD 359.43 

Upg ♦ 10-ckont licrmso CD 479.72 

Comp upg ♦ S-chnnl hconso CD 359.43 

Comp upg ♦ 10-dtont kconeo CO 479.72 
Sown ♦ 5 cfcent liconso CD. 725.47 


Server ♦ 10 ckonl hconso CO. 
Smglocltont liconso upg 
Single client Brtllft 

Windows NT Workstation V4.0 

Vorsion ujmj CD . 

Single cltont upg 
it CD 


999.95 

15.48 

29.96 


129.52 

229.39 

269.94 



654.39 
1316.20 
2309 55 
3119.90 


m 

- 

j$259.14 


216.83 
594 80 


SyQunt 

EZFIyor 230MB external 
SyJol 1 5GB SCSI irilnrn.il 
SyJol 1 5GB SCSI external . . 


M Director 6 

Multimedia Studio 

New Director 6 Multimedia Studio give* 
you the muni advanced wrli authoring iiimI 
playback cnpobiliticH available. (’route 
Internet and hybrid CD+Internet applications 
with new drag-and-drop liohavior* ami liw 
web authoring. With streaming Shockwave, 
there* no wailinK for the entire fib lo 
even over small tiundwidtti nmiHvtiumt! 

$478.48 COW 04234 
$929.20 COW 84233 


ViewSonic' 


Upgrade 
Full vorslon .. 



G771 

17” color monitoi 


J 17* Super Contrast Hat 
MTivn, I(T viewable image 

■ 0.27mm dot pitch 

■ Maximum resolution: 
12M0 x 1021; 1024 x 708 
at 87Hz ■ 3-year limited 

j warranty 


sizi 


$578.35 


CDW 88861 


Flash 2.. . $184.59 CDW 06794 

■ Kasilv create fast web multimedia 

■ Use numerous interactive animation*, Imilons. 
sound* and graphic* on every page of your site 


EA771 CALL! COW 88862 

■ 17" CUT. I< >■' % a-wable image si/e ■ 0 27mm riot 
pitch ■ Maximum resolution: 1280 x 1024; 

1024 x 768 at 87llz ■ Huilt-in speaker* 


Hardware, Software & Peripherals at DISCOUNT Prices! 


Iomega 

Zip dnvo 10OMII (sir.illel 149.95 

Zip drive 100MB oxtomai SCSI 149.95 

Zip drive 1 00MB internal SCSI 149.95 

Ditto Easy 800MB Travan mlomal 99.95 

Ja/ dnvo IGB internal SCSI-2 299.95 

J«/ dnvo 1GB oxiornal SCSI-2 399.95 

Dteo dnvo 2GB mlomal 149.95 

D*1o dnvo 2GB oxtomai 199.95 

Drlto Dash Card 59.95 


HEWLETT- 

PACKARD 


199.00 
399.00 
499 00 


Adosso Nil-Form koyboardloochpod 
A**i GtdoPoml Wiw kuytxxmtVx* Ipod 
Alps GlidoPoml Windows 96 keyboard 
Calcomp Drawing Slalo II 12x12 

w/pross pen. 

Casio QV-300 (total camera 
Connoctix Color OutckCam V2 0 . 
Epson PtwtoPC (kgilal camora 
F pr*on PholoPC 500 (total camora 
Epson AcIranScannwig System II 
Epson Expression 636 Exoc scanner 

Hewlett Packard ScanJot 5s. 

Hewlett Packard ScanJot 5p. 

I (owtelt Packard ScanJot 4cao 
Intel Vxtoo Phono sondfrocoivo upg kit 
Kensington Mouso-m a Box 
Kensington Export Mouse V5 0 PS/2 
Krxkik DC 50 Digital Scienco Camora 
Logitech Cybormon II game controller 
Logitech PagoScan Color Pro 
Microlek Color PagoW/ compact samnor 
MKrotek ScanMi*or E6 ted color totmd 
Microtek SairA/Likor V300 color taftmd 
Nikon AX-110 Scanlouch scanner 
Nteon CooiPw 300 (total camora 
Play Snappy vidoo still capturo 
Polaroid 2000/40 dKjital camora 
Ricoh RDC-2 <lK>it.»l camora 
UMAX PageOteco Color scanner 
UMAX Astra 600S scanner 
UMAX Astra 1200S scanner 
w/PtioloOokJxo 

Visionoor PaporPort mx scanner 
ViMonenr PaporPort ix scannor 
Ve.Minoitr PaiNirPorl Strobe scanner 


58.09 

66.69 

93.94 


306.63 

655.65 

209.57 
334.92 
499.00 
269.42 
799.00 

239.57 

378.66 
799.00 
159.60 

25.78 
91.77 
699 00 
65.50 
266 82 
149.39 
294.83 
145.62 
?Hb H 
65924 
195.97 
2877.79 
799 00 
216.22 
235.65 


Sony MiAscan IOOsI 15* PnP 025mm 369.61 

Sony Mi Mr *, it 1 200sl 17* PnP 0 25mm 775.63 
Sony MiJbfcan 300sl 20T PnP 0 30mm 1379.45 
ViowSon*cE641 14* 0 28mm 209.35 

VtowSorac E655 15* 0 28mm 294.93 

ViewSonic G771 17* 0 ?7mm 578 35 

ViowSorac l>815 21* 0 25mm 1539.04 


intel 


Pentium OverDrive Processors 

63MH/ 

83MH/ . 

120/I33MH/ upg lor 5430. 5/66 
125MHz upg For 5/75 

Pentium OverDrive Processors 
w/MMX Technology 

125MH/ u|hj lor 75MH/ 

150MH/ upg lor 90MHz 
I66MII/ upg lor 100MHz 


139.96 

189.28 

169.28 

259.37 


319.48 
319 48 
339.25 


Q)H*M 

ACCURA 336 V 34 ntom.ll w/tax 

ACCURA 336 V 34 oxiornal w/1ax 

OPTIMA 336 Busnoss Modum internal 

OPTIMA 336 Burtogs Motkim oxt mil 

ACCURA 56K internal 

ACCURA 56K oxiornal 

ACCURA 56K spoakorphono inlem.il 

ACCURA 56K speakerphone external 

OPTIMA 56K mlomal 

OPTIMA 56K oxiornal 

ACCURA ISON. 


3Com LAN PC Card combo 

3Com 33 6 10BT LAN ♦modem 

3Com 33 6 10BT l AN ♦modem combo 

3Com 32-txl Fast Etwrtnk XL CardBus 

Hayos ACCURA 56K 

Hayes OPTIMA 56K 

Motorola Montana 33 6 

Motorola Marnor 33.6 

Now Modw PC Card (oystick adaptor 

Smplo 33 6 celuiar 


Simple 56K Communicator 
US RobokcsEtxirrwl adapter WXJACK 
U S Robotics 33 6 coNutar 
US Robotics 336coHutar w/XJACK 
U S Robotics 33 6 w/XJACK 
U S Robotics 56K w/XJACK 
Xircom 33 6 

Xircom 33 6 Elhornot 10BT 
Xircom 33 6 Ethornol combo 


174.85 

306.72 

339.08 

156.09 

199.54 
207.04 

179.55 

349.54 
58.23 

148.59 

149.20 
169.04 
109.00 
239.00 
229.95 
219.00 
229.95 

189.55 

279.20 
316.91 


119.54 
137.60 
M 29 
236.48 
147.01 
169.97 

179.40 
1B4 51 

269.41 
289.06 
249.45 


5 

S 


ima 


$122.99 CDW 45114 


$97.27' COW 45115 rrlM,,e \ 


ModomSURFR 56K mlomal 
ModornSURFH 56K exlem.il 
VoicoSURF R 56K mornal 
VoicoSURFR 56K external 
Bit SURF R Pro EZ ISDN 


139.42 

159.48 

169.76 

176.72 

267.02 



1 $174.51 


CDW 72264 


436.04 
179.37 
179.37 
299 00 


MAG kmowuon 410V? 14* 0 28mm 
MAG kmowsion 510V2 15* 0 ?8mm 
MAG kmowsion /10V? 17* 0 28mm 
Magnevox MB4O10 14* 0 28*nm 
Magn.ivox MV5011 I5*0?8mm 
Magnevox MB/000 1 7" 028mm 
NEC XV15* 15* 0 25mm 
NI C XVI 7* IT 028mm 
N1:C »»750 ir0 25mm 
NEC PI150 21’ 0 ?8mm 
• ’nr* < Inn I 0**) 15* 0 ?8rnm 

Prmcotnn E0/0 IT 0 28mm. 

I’niM Hen I (I'M) |'»‘0?hinm 
Sony Muteium IUOsx l5*PnP025mm 


209.18 
289.78 
•195 /». 
219.41 
277.56 


379.81 
665.16 
858 26 
1497.13 
280 /», 
■189 -10 

859.39 

326.39 


m 


Sportster Series 

Wmmodom V.34 33 6 mtomal w/lax 
Vorcn V 34 33 6 internal w/lax 
Vorco V 34 33 6 external w/lax 
56K x2 intem.il 
56K x2 external 
56K x2 Voice mtomal 
56K x2 Vok:o oxiornal 
ISON 128K leimmal adapter 
Courier Series 

V 34 33.6 intornal w/fox . 

V :i4 33 6 external w/lax 
56K internal 

56K external 

I modern ISON V 34 faxmodem oxtorrvil 
DataBursI ISDN U mtorlaco oxiornal 
DataBursI ISON S/T mtorlaco external 


79.84 
mo m 

175.24 

197.99 

217.99 

217.99 

237.99 
229.66 


219.96 
239.57 
235.35 
269.91 
286 02 
205.49 
239 28 


A K >M 


33.6 vorco/SVD mlomal 
33 6 vo«ce/SVD mtomal 

V 341 Plus 33 6 laxmodom mtomal 

V 34X Plus 33 6 laxmodom oxiornal 
56K mtomal 

50K oxtomol 


96.23 

116.87 

81.46 

99.30 

147.01 

166.12 


Carton 

BJ 30 monoebromo 

BJC-70. 

BJC-240 

BJC-620 . 

BJC4200 

BJC4550 


269.06 

297.28 

169.00 

329.00 

199.00 

499.00 


EPSON 

FX870 

LQ670. 

LQ2070 

LX300 . 

Stylus Color 400 
Stylus Color 600 
Stylus Color 800 
Stylus Color 1520 
Stylus Color 3000 
Stylus Photo 


289.45 
349.61 
379.04 
169.74 
199.00 
299 00 
449.00 


1999.00 
•150 00 


I PACKAno 

HP OoskJot 672C color printer 
HP DeskJot 694C color pnntor 
1 IP DeskJet 8?(X;so color pnntor 
HP DoskJot lOOOCse color prmtor 
HP l nsor Jot 5eo prmtor 
IIP LaserJet Also printer 
HP LaserJet 6MP pnntor 
HP Laser Jot 6Pso printer 
HP OtbcoJot 570 mute -functor 

Ij-:\m,\kk 

Color Jetprmtor 1020 
Color Jotpnmor 2030 
Color Jolprmtor 2060 
Color Jolprmtor 3000 
Color Jetprmtor 7000 

Optra Er. 

Optra S 1250 
Optra S 1660 
Optra S 2450 

Optra SC 1275. 


150 0<) 
299.00 
298.00 


1049.00 
155 00 
878 48 

/59 OO 

599.00 


149.98 

184.05 
206.43 
;M4 48 
399.74 
i/5 48 
1089.38 
1256^3 
2175.09 
3789.95 


•Oiler valid through 9/30/9/ or while supphes kul. 


FCOW 


features FedEx shipping at low UPS aiuat 


www.cdw.com 

































































a rare sales tool. 


it’s caiied objectivity. 


MMAIIfOWVia 


Back-UPS Pro 
Plug and Play 


B 'lHHl’TTTWWTl ■ Automatic Voliap* Ki-KuUtmn 

for hniwmait Jim! overvultniti' 

| comrtwn ■ Full-time itunce 

i and immm» suppression 

■ f ■ Mndcm/IOltASKT Miry?- 

m suppression ■ Userrvplaciuhle. 

. hot- swappable hutlenes 

'W* ■ Also supports Window*. Windows 

N I mill OH/2 ■ Free IViwerOtute l*ni lor Window* 96 
sift Mitre pnivulns I’rareful, unattended shutdown of 
Window -- 9'* tmsed workstations ■ 2-year warranty 


iKH’nP, 280VA output 
420PnP, 420VA output .... 
r.NOPnP. 650VA output_ 


$ 139.19 COW 69989 
$ 229.27 CDW 56625 
$ 287.44 COW 56626 


CDW® carries over 


Windows NT BJBnmsnft 
Server V4.0 "•^ rvs * un 

Windows NT reliability ”1 
with the ease of use of 
Windows 95 

■ One platform for e-mail, file server. • wwj*»w 
(latalNisi-s. ami communk a ations 

■ Integrates seamlessly with existing 
systems, including NetWare' ■ liuilt in Internet. 

I id ra net ami commitment tons service* ■ Includes web 
services: Frontpage ami Internet Information Server 

■ Distributed on CD-ROM 

Server ♦ 5-cUents $ 650.47 COW 73221 

Server ♦ 10-cltents. $ 924.96 COW 73222 

upg ♦ s client M ou ses. _$ 284 . 43 * COW 73214 

Upg e 10 dent B e ene — $ 404.72 COW 73218 

• Apt* STS CIlW "Pott ttsltd fut rwdrmplw* em feint* lim ymttk+w* 

Ufftr tmdt 9/M/97 CoH for dHmtU 

1 


L. 


IBM* ThinkPad* 
380 Series 


Exceptional combination of 
technological function and affordable 

■ IMlMHz Intel Pentium* 
processor ■ 16MB EDO 
RAM standard, expandable 
to HUM It ■ 1.00GB hard 
drivel 12.1" dual-scan 
SVOA color display 

■ IVe loaded Windows' 95 


As low as! 

$ 1739.89 


CDW 86302 


roducts! If you don t see it, 


price 


CDW is the »1 
mail-order reseller 
of IBM products! 



TOSHIBA 

I ilx.'lto Mini NototKKJks 

• V75 It.MU 772MB 6 1* active 1959 45 

atcllltc & Satellite Pro Notebooks 
< OS VI33 16MB 1 34GB 

17 t dual 10X CO. 1959.45 

A ii x ,OT 5/120 1GMB 12GB 

It 3* .ictrye 10XCD. 2279.16 

Ml N OX S/133 MMX ItiMB t 34GB 

i .* f dual 10X CD. 2449.73 

i ii x OT 5/133 MMX IGMB 1 34GB 

17 1' H.tivo 10X CO . 3149.69 

. t)T V1G6 MMX 32MB 2 02GO 
17 1* active 10X CO . 3937.79 

IN if tree Notebooks 

' I V133 MMX 32MB 151G8 

10 'I* .ii live . 3424.98 

•usK-DT VISA 16MB I 2GB 

II 3* active 10X CO 4237.92 

Iscru Notebooks 

ux or VIM 16M0 2 1GB 
l. r iclivo 10XCD . 2896.80 

• OF VI66MMX 32MB 2 02GB 

i.T .ujive SVGA 10X CO 4297.29 

OT VI66 MMX 32MB 2 02GB 
17 1* .ii. live XGA I0X CO 4996.39 

•COT V150 MMX 16MB 2GB 

17 I* uJivo 10XCD. 4179.11 

OT V166 MMX 1GMB2GB 
i ) J* active 10X CD 5589.75 

[)T 5/166 MMX IGMB 3GB 
13 3* active 10X CO 5866.02 

Inflnl.i Mini towers 

t '.KUMMX3»*)?30GD!2XCD 1649 89 

/TUI V200 MMX 32MB 3GB 12X CO 1989.24 
I utiinm Desktops 

• in O5/166 MMX 32MB 2 1GO 12X CO . 1649.47 
. >'7200 MMX 32MB 2 5GB 12X CO 1847.45 
11 6/200 32MB 3GB 12X CO 2234.52 

I ipnum Mini towers 

1.1 6/200 32MB 4 3GB I2X CO 3099.92 

AST 

Am rnttn Notebooks 
A* itus 5/150 16MB 1 44GB 

12 r active 10X CO. 2958.65 

Ai < Hus V1S0 16MB 2 1GB 

17 1* active 10X CD. 2979.93 

A Hus V150 MMX 16MB 1 44GB 

17 1* active 10X CO. 3075.78 

A Plus VI50 MMX 1GM0 2 1GB 
17 foe#—I0XCO 3445.14 

r 160 MMX 32MB 2 IGO 
17 I* ictive 10XCD 3899.84 

iM, MMX 32MB 3GB 

17 I* active 10K CD. 4389.43 

lirnvo LC 6233 Series Desktops 
lit/ I’onkum II 32MB 2G8 
16X I O Wm05 2279.51 

| MU/ Pentium II 32MB 2GB 

1 1 ■ I) WinNT 2399.79 

llrsvo MS Series Desktops 

i< H.MB2GB 1245.78 

if * . MB 2GB 16XCD 1487.29 

vim. MB 3GB I6XC0. CALL! 

• . MMX 32MB 3GB I6X CO 1514.69 

MB3GB16XCD 1487.29 

ll< i*o MS-T Series Mini towers 
im I/MB3GB16XCD 1575.09 

t ’MB 3GB 16X CD 1594.09 

i MMX 32M0 3G0 I6X CO 1799.39 

COMPAQ 

Armada Notebooks 

it «d VIA) IliMB 108GB 104*ackvo 1199.00 
| MOOM VI70 16MB IGB 
It 3* ikmltOX CO . 1799.30 

i()M VI33 16MB IGB 

II Ifkuil I0XCD 1989.47 

OMVI33MMX 16MB 

t 4GB 12 I* dual 10X CO 2899.00 

OMT VI 3:1 16MB 1 4GB 

12 I* active 10X CD . 3199.00 

OMT VI50 MMX 1GMB 2 1GB 
17 I'active I0X CO 3699.00 

4120 6/120 ItiMB I 0BGB 11 3* ikuil 1299 00 
t *If VI33 IGMB 100GB 11 8* ackvo 2497.23 
41 JIT V133 16MB 1 4GB 12 1* ackw 2849.00 
41’4)5/150 MMX ItiMB 16GO 12 1*<kri 2999.00 


COMPAQ. 


Armada Notebooks 

416UT 5/1GBMMX IGMB 2GB 121* aCM) 3999.00 
7710MT VI50 MMX 16MB 1 6GB 
12 1* active 4399.00 

7730MT VIG6 MMX 32MB 2 1GB 

12 1* active . 4999.00 

//S0MT V166 MMX 32MB 2 1GB 
12 1* active 5799.00 

Deskpro 2000 Desktops 
5133/1200 V133 16MB I 2G8 999.00 

5133/2500 VI33 16MB 2 5GB 1099.00 

6160/1200(3)6/180 ItiMB 12GB 8X CD 1669.00 
61802500(3) 17180 37MB ? 5GB 8X CO 1859 00 
62002500(3)1/200 16MB 25GB 8X CD 1999.00 
Oeskpro 2000 Mini lowers 
51332500(3)5/133 16MB 2 5GB 8X CO 1199.00 
51GQ25QK3) 5/166 32MB 2 5GB 6X CO 1549.00 
G20O25COU) 1/200 32MB 25GB 8X CO 2109.00 

Oeskpro 4000 Desktops 
5133/1620 V133 16MB 1 62GB 1199.00 

5166/1620 V166 16MB 1 62GB 1249 00 

5166/2500/1 S VIG6 IliMB 2 5GB 1299.00 

6180/162(VCDS 6/180 32MB 

1 62GB HX CO. 2039.00 

618Q/250OCDS/LS 6/180 32MB 

2 5GB 8X CO 1979.00 

6200725001 VCDS 6/200 :12MB 

2 5GB 8X CD 2149.00 

6233X/2500/CDS 233MM/ Penbum M 

32MB 2 5GB . 2319.00 

Deskpro 4000 Mtni-towors 

5133/16201 S V133 32MB 1 62GB . . 1199.00 

Deskpro 6000 Desktops 

52002150/PDS 5/200 32MB 

2 15GB PD CO . 1839.00 

6180/2150/CDS 6/180 32MB 

2 15GB 8X CO . 2299.00 

6200/2150/COS 6/200 32MB 

2 15GB 8X CO . 2459.00 

6200/4200/CDS 6/200 32M0 

4 2GB PO CD . 2799.00 

6233X/2150/PDS 233MH/ Pentium II 

32MB 2 15GB 2929.00 

6266X/421XVCDS 266MH/ Pentium II 

32MB 4 2GB 3179.00 

Oeskpro 6000 Mini lowers 

5166&150O)S V1G6 32MB 

2.1 BOB 8X CO 1819.00 

5166X/2150/PDS V166 MMX 32MB 

2 .1GB PO-CD 1849.00 

5200X/4200/PDS V200 MMX 32MB 

4 2GB PO-CD . 2579.00 

620Q/420Q/PDS 6/200 64MB 

4 2GB PO CD . 3099.00 

Presarlo Desktops 

2120 V150 24MB 2GB 8X CO 999 00 

Presarlo Mini-lowers 

-1808 5/200 MMX 32MB 4 3GB 24X CO 1999.00 
4814 5/233 MMX 32MB 6 5GB 24X CO 
Iomega Zip dnve 2499 00 


IBM 


ThinkPad Notebooks 

300 VI50 16MB I 0HG8 12.1* d—L .. 1738J8 
380D5/150 HAA) 135GB 12.CduriaXO) 1999 50 
3800 5/150 MMX 16MB 2 1GB IMBlillSIll— 
12 1* active 8X CD 
560 V100 HMD 810MB 11 3* dual 
560 VI33 8MB 2 1GB 11 3* dual 
560 V133 SMB 2 1GB 12 1* active 
SflOE S/1S0 MMX 16 MB 2 IGO 11 2T dud . 2599 86 
560E 5/166 MMX 16MB 7 1GB 12 1*acM) 4186.26 
76060 V133 16MB 2 1GB 
12 I* active 6X CO 3877.56 

7606 5/150 16MB 2 1GB 12 I* active 3578.40 
/TDXX. 5/106 MMX 16MB 21GB 12.1* « kxr 3869 88 
760XL V166 MMX 32MO 2 1GB ■ ■ 

12 I* active 

760X0 V166 MMX 32MO 3GB 

12 I* active 8X CD 
71561 V1«> MMX 32MB 1K1B 13 T ac 
7650 V1«. MMX 32MB 3GB 

13 T active 8X CO 
PC300GL Series Desktops 
V166 16MB 1 2GB 
V166 16MB 2 5GB 
VI66 16MB 2 5GB 16X CD 
V166 MMX 32MB 2 5C.B 


3287 43 
1399 00 
1936.33 
3789.45 


4094.04 


995922 

999.93 
1129.98 
1369 68 
1426 68 


IBM 


PC300XL Series Desktops 

23379V uni 32MB 2XBW* CO 2296 60 
233MH/ Ponbum II 32MB 2 5GB 1999.36 
2GG&9VPonfc*nl32MB42GB 16XCO 2659.12 
2C6IU9V Pcrfcsn > 32MB 4 3GB 16X CO 2997.69 


NEC 


2530 VI33 16MB 1 08GB 12 1* dual 1699.00 
2630CO VI33 16MB 1 44G6 
12 1* dual 10XCO 
2650C0 VI50MMX 16MB 
1 44GB 12 1* dual 10X CD 
2G50CDT V150 MMX 16MB 
1 44GB 12.1* ackvo 10X CD 
6050MM V150MMX 16MB 

I 44GB 12 1* active 10X CO 
6050MX V150 MMX 16MB 2 1GB 

12 Tactivo 10XCD. 

6050NT V150 MMX 16MB 2 1GB 
12.1* active 10X CO 
6200MX V1()6 MMX 32MB 2 1GB 

13 3* active 10X CO. 

6200NT VI66 MMX 32MB 2 1GB 

13 y active 10X CO. 

PowerM.de Entry Value Desktops 
V133o V133 16MB 1 2GB 
PowcrMntc Value Desktops 
V2133 VI33 IliMB 2(iB 8X CO 
PowerMale Value Mini-lowers 
V2I33 V133 16MB I 6GB 
V2133 V133 16MB 2GB 8X CD 
PowerMale Performance Desktops 
P7200M SOTO MMX 32MB 3GB 12X CO 
PowerMale Performance Mini lowers 
P22O0M 5200 MMX 32MB 3GB 12X CO 1975.00 

T> XAS 

Insikiimi NIS 

Extensa Notebooks _ 

610CD V150 16MB 1 4GB 

II y dual 10X CO 
610COT V150 16MB 1 4GB 

11 y aclivo 10XCD 
660CD V166 MMX ItiMB 1 35GB 

12 1* dual 10X CO 
660CDT V166 MMX 16MB 2 1GB 
11.y aclivo 10XCO 
TravelMate Notebooks 
TM6160 VI66 MMX 32MB 2 1GB 
12.1* active 10X CD 
TM7060 V166 MMX 32MB 2GB 
12.1* active 10X CD 
TM706JNT V166 MMX 32MB 3GB 
12.1* aclivo 10XCD 

MEWLE T T' 


AceR (♦ 


1999.00 

2499.00 


3199.00 

3799.00 


4399.00 

4599.00 


5699.00 


5899.00 

999.00 


1352.00 


1059.00 

1175.00 


1975.00 


1994.97 

2549.94 


2999.55 

3179.04 


4999.26 
4299 59 


4949.69 


f 


HP OmnIBook 800 Series Notebooks 

800CT V1G6 MMX 16MB 2GB 
10 4* aclivo 4145.19 

HP OmnIBook 5700 Series Notebooks 
S/150 MMX 16MB 1 8GGB 12.1’ ackvo 4499.09 
V166 MMX 16MB 1 86GB 12 1* actwo 4749.42 
V166 MMX 1CMB 1 86GB 12 1* ackvo 5139.51 
V166 MMX 32MB 2 79GB 12 I* ackvo 5759.35 
HP Vectra VL PC Series 5 Desktops 
V166 16MB 1 6G8 .1169.30 

V166 MMX 16MB 2 5GB 1377.09 

5/200 16MB 2 5GB 1449.60 

5/200 MMX 32MB 2 5GB 1599.93 

5/233 MMX 16MB 2 SG8 1599.12 

HP Voctra VL PC Series 5 Mini-lowers 

VI33 16MB 1.6G8. 1219.44 

V166 16M0 2 5GB 1229.50 

V1G6MMX 16MB 2 5GB 1439.22 

V1G6 32M0 2 5GB 1519.54 

5/200 16MB 2 5GB 1395.29 

5/233 MMX 32MB 2 5GB 1889.79 

HP Vectra VE PC Series 3 Desktops 
5/133 16MB IGO 1037.03 

V133 16MB 1 GGB 999.38 

VI66 16MB 1 6GB 1038.97 

5/200 16MB 1 6GB 1049.60 


M MCWUtTT- 
PACKARO 

HP Vectra 520 Serlos Desktops 

520 VI33 16MB 1 2GB . 

S20CD VI33 16MB 1 2GB 8X CO 
520MCx V133 16MB 1 2GB 8X CO 
520 VI66 16MB 1 2GB 
520MCX V1G6 1GMB I 6GB 16X CO 
HP Vectra 525 Series Mini towers 
525MCx V133 16MB 1 6GB 16X CD 
525CO V1G6 16MB 1 GGB 16X CD 
52SCOT VI66 MMX 10MB 2 5GB 

16XC0. 

525MCx V1G6 MMX 24MB 2 5GB 
16X CO 

52SCO V200 MMX 24MO 2 5GB 

16XCO. 

525MCx 5/200 MMX 32MB 2 5GB 

18XC0 . 

HP NetServer E40 Series Towers 
6/180 16MB no hdd 8X CD 
10/100 Ethernet 
6/180 16MB 2 1GB 8X CO 

10/100 Edwrnel . 

6/200 32MB 2 1GB 8X CO 
10/100 Etwrnof 


986 20 

10*10 3-1 

1199.39 

IMS » 

1327.94 

1339.94 
1234.78 


1 ujiisu 


LifeBook 500 Scries 

6«.T Vl5 IliMB :<» 121*ackai 10XCD 2499 00 
555Tx VI50 MMX 16MB 2GB 
12 1* aclivo 10X CO 3499.00 

565Tx 5/166 MMX 32MB 2GB 

12 1* aclivo 20X CO. 4299.00 

LifeBook 600 Series 

63STV133 16MB 13GB 12 1* ackvo 2799.00 

655Tx VI50 MMX 16MB 1 3GB 

12 1* ackvo . . . 3799.00 

[HITACHI ] 

VIstonBook Plus Series 

4140 VI33 IGMB 14GB 

12 1’ dual 10X CO 1799.00 

415Ux VIM) MMX 16MB 

1 4GB 12.1* dual 10X CO 2499.00 

4360x V166 MMX 16MB 

1 4GB 12 1* active 10X CO 3499.00 

VisionBook Pro Series 

7340 VI33 MMX IGMB 1 4GB 

12 1* ackvo 10X . 3199.00 

7360 VI50 MMX IGMB ? 1GB 

12 1* active 10X CO. 4499.00 

7560 V1GG MMX 16MB 3GB 

13 y ackvo 10X CO 4999.00 

VisionBook Elite Series 

8560 VI66 MMX 16MB 2 1GB 

13 3* ackvo 10X CO. 4799.00 


CDW TELEPHONE HOURS 

Sales 

iAortfcy-Fflday 7am-9 pmCT* Satxday 9 am-5 pmCT 

Tact) Su ppe d Ciefomy s 
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Book Reviews 


Buried in Data 


J ust when you thought you were safe from 
viruses, hackers, and the year 2000 cri¬ 
sis, another computer disaster has popped 
up to menace your organization: data dis¬ 
parity. It stands between you and the rapid, 
effective, and profitable use of your data. 
What's worse, you might not even 
know that you suffer from it. 

If you don’t have a cohesive, 
organized collection of data from 
which you can retrieve current, 
accurate, and integrated informa¬ 
tion, you can’t support the opera¬ 
tion of your business or organiza¬ 
tion. Disparate data won’t let you 
draw conclusions from 
different sets of data. 

Also, it won’t accom¬ 
modate a dynamic busi¬ 
ness environment. And 
it won’t let you plan for 
the future. 

Teaching you to rec¬ 
ognize and manage this 
latest crisis is the goal of 
The Data Warehouse 
Challenge: Taming 

Data Chaos by Michael 
Brackett and Data 
Warehouse: Practical 
Advice from the Experts by Joyce Bischoff 
and Ted Alexander. Both books extol the 
virtues of the data warehouse-a single inte¬ 
grated data resource that supports your 
organization’s business needs. The two 
books approach the topic of data ware¬ 
housing from different angles, but both pur¬ 
port to save you from the pitfalls of being 
data-rich and information-poor. 

In The Data Warehouse Challenge, 
Brackett provides a 579-page compre¬ 
hensive and understandable guide for plan¬ 
ning, designing, and implementing an oper¬ 
ational data warehouse. He explains the 
dilemma of disparate data and points to the 
business data cycle that creates and per¬ 
petuates tho problem. He addresses data 
architecture, taxonomy, and quality, culmi¬ 
nating in guidelines for creation of the meta¬ 
data that powors the data warehouse. 

In simple, logical steps, Brackett guides 
you through the construction of a stable, 

The Data Warehouse Challenge: 

Taming Data Chaos, by Michaol H. 
Brackett, Wiley Computer Publishing, 

ISBN 0-471 -12744 2, $44.95 


integrated data resource that will survive 
and support changing hardware, system 
software, applications, and business activ¬ 
ities. Other topics covered include cleans¬ 
ing, transforming, and distributing data. 

Brackett employs copious examples, fig¬ 
ures, and boxed notes. As he introduces 
each new topic, definition, or key design 
point, he reinforces 
it with a practical 
example. Each of 
the 15 chapters 
ends with a com¬ 
prehensive sum¬ 
mary and a list of 
review questions, 
making the book 
valuable for initial 
implementation and 
ongoing reference. 

Divided into six 
parts, Data Ware¬ 
house: Practical Advice from 
the Experts discusses the 
major phases of a data-ware- 
house project. It comprises 
28 essays by 20 well-cre- 
dentialed authors, each of 
whom bring their own experi¬ 
ence, style, and perspective 
to bear on the topic of data 
warehousing. But while this 
approach provides a fascinating depth of 
opinion and scope of experience, it also 
robs the book of coherency. 

Evaluated individually, several of the 
essays are exceptional. “Real-World Data 
Warehousing: The Management Chal¬ 
lenge" by Howard Fosdick, for example, 
delves into the reasons why data-ware- 
house projects fail and how information- 
technology management can recognize and 
head off these problems. “Data Quality" by 
Sid Adelman stands out as well for its point- 
by-point evaluation of data quality, its impact 
on practical systems, and its cost. 

Overall, this book makes clear the au¬ 
thors’ belief in data-warehousing technol¬ 
ogy, but, despite its title, the book is some¬ 
what light on practical advice for those new 
to the topic. Newcomers to the topic would 
be better served by Brackett’s book. 

Rob Hummel is a frequent contributor to BYTE 
He can be reached at rhummel@cheshire.net. 

Data Warehouse: Practical Advice 
from the Experts, by Joyce Bischoff 
and Ted Alexander, Prentice-Hall, 

ISBN 0 13 5777370 9, $50 


Java Cyber 
Class 

Java multimedia study hall 

Java Multimedia Cyber Classroom 
lacks the whizbang technical sophistry 
to do its buzzword-laden title credit, 
hut the CD makes up for its lack of piz¬ 
zazz with solid information on Java 
programming, a thoughtful teaching 
approach, and plenty of excellent code 
samples. 

Cyber Classroom seems a throwback 
to early multimedia books on CD-ROM. 
Yes, there is a stand-alone introductory 
video, pop-up coding tips, and audio 
clips, but the CD lacks enhancements 
such as rich Web links and automated 
application macros. Given the interac¬ 
tive nature of Java itself, such modern 
flourishes are conspicuously absent. A 
new edition of the title, slated for Sep¬ 
tember release, is updated to cover the 
Java 1.1 event model and will be rewrit¬ 



ten from the ground up in Java. The 
new version of this CD-ROM will be 
more interactive and will run on 
multiple OSes. 

The current title’s best feature, live 
code, is a storehouse of useful pro¬ 
grams (not just code snippets) that you 
can view, paste into other applications, 
or launch directly to witness the code in 
action. This CD seems more like a cyber 
study hall than an interactive multime¬ 
dia classroom, but the authors have 
done their homework. -Stan Diehl 


The Data 
Warehouse 
Challenge 
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You were expecting a new version. 
But you weren't expecting this. 

www.microsoft.com/ie4/preview/ 


Where do you want to go today? 

www.microsoft.com/ie/ 


Microsoft 


01997 Microsoft Corporation. AN nfiht-S reserved. Microsoft and Where do you wunt to 0 } today? arc rcgnlcred trademarks and the Mcrosoft Internet Explorer lofto n a trademark of Microsoft Corporation. 
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Blasts from 
the Past 


Years ago in BYTE 

' ' 


evji r 



We wondered if Unix were dead. 
Obviously, it wasn’t, and isn’t. But Win¬ 
dows NT continues to 
infiltrate Unix shops. 

h a.'. ■ Also: more ecologi¬ 

cally sound PCs, pho¬ 
tonics, and 386 and 
486 notebooks. The 
status of pen comput¬ 
ing was aptly summa¬ 
rized by Nick Baran: 
many rivers to cross. 


Years ago in BYTE 


We looked at OS/2 and how to program 
for (then) Microsoft's (then) up-and-com¬ 
ing OS. Emerging printer technologies 
were also covered in depth. A Kaypro 386- 
based PC cost $4495-without a hard 
drive (add $1300 for the 40-MB hard 
drive). 



YTE 


Years a 


In an article on computers and the disabled, 
we said computers should, in addition to 
providing special assistance, provide 
access to standard software. And that's 
still an issue today. A wealth of products 
provide the disabled with access, but it’s 
still often too hard to get these products 
such as screen readers to work with off- 
tho shelf applications. Maybe someday. 


igo in BYTE 


Years a 


The first issue in BYTE’s third year of pub¬ 
lication featured many articles on comput¬ 
ers and music. Carl Helmors predicted that 
appliance computers (onos that were pro- 
assembled and tested, such as the “high- 
end" Apple II) would dominate in the gen¬ 
eral-purpose personal-computing field. 


More Powerful, 
Flexible Storage 

Anders Lofgren, a senior analyst for Giga Information 
Group , discusses trends in high-end storage . 



BYTE: What are the most important 
trends in high-end PC server storage* 
Lofgren: Fibre Channel technologies 
are the most significant development 
occurring over the next six months to 

24 months. The connection between the 
server and storage devices is, for the 
most part, SCSI-based today, although 
some sites have Serial Storage Architec¬ 
ture (SSA) products such as IBM’s 7133 
SSA disk subsystem. But SCSI has perfor¬ 
mance and connectivity limitations. For 
example. Ultra SCSI’s performance is up 
to 40 MBps with a connectivity distance 
[between server and storage] of about 

25 meters. Fibre Channel offers maxi¬ 
mum performance of 100 MBps and a 
distance of 10 kilometers. We’re not 
going to get the 10-kilometer distance 
initially. You can expect initial products 
to support up to 500 meters, which will 
be followed closely after that by 2 kilo¬ 
meters. But I think that just going past 
that 25 meters is a great advantage for 
users. Going beyond 25 meters lets you 
get more of a distributed-storage archi¬ 
tecture than you’ve had in the past, 
especially in a campus environment, 
where you can run from one end of the 
campus to the other. 

BYTE: What are the advantages of that 
type of architecture* 

Lofgren: The advantages of Fibre 
Channel are in performance, distance, 
connectivity, and flexibility. A simple 
example is physical configuration. If 


you have multiple servers and multiple 
storage devices, you need space to store 
all those systems. There’s a physical 
footprint issue here. If the server can be 
only up to 25 meters away from the 
storage device, that really limits where 
you are physically locating these sys¬ 
tems. Because Fibre Channel increases 
the distance between servers and stor¬ 
age, you can, for example, now put all 
your storage in one central area. Or, if 
you’re in a campus environment and 
you want to have some type of failover 
or backup capability from one part of 
the campus to the other. Fibre Channel 
will let you do that. 

BYTE: What is Fibre Channel network¬ 
ing , and how does it make things better* 
Lofgren: Many Fibre Channel discus¬ 
sions revolve around the interconnect 
and replacing SCSI to give you the per¬ 
formance and connectivity that we just 
discussed. But I look at that as the first 
phase. The next big step is going with 
the networking philosophy. The Fibre 
Channel interconnect is a point-to-point 
interconnect (from a server to a storage 
node). But what happens when you have 
multiple servers and multiple storage 
devices? You want to find a way to give 
one server access to multiple storage 
devices. You could do that over your 
IAN, but then the network becomes the 
I/O bottleneck. But if we put traditional 
networking components, like switches 
and hubs, into our storage infrastruc¬ 
ture, that lets you connect to multiple 
servers with multiple storage devices. 
This will have somewhat the same look 
that you have in your IAN and WAN 
environment, except now it’s part of 
your storage infrastructure, your servers 
and storage devices. A very important 
point here is the flexibility. One of the 
things it lets you do is move toward 
application-specific storage devices. 
Fibre Channel’s flexibility lets you intro¬ 
duce a much more modular building- 
block type of architecture. We can tune 
it more toward specific applications. 
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Embedded Failure 

Year 2000 problems also plague 
embedded systems. 
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New tools to manage knowledge. 
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Single-currency conversion will 
require massive retooling. 
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Cameras for Everyone 

Soon, digital cameras will fit 
every budget. Page 32IS 21 
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...LEO Databook Series 



LEO Safari 200 


Packing the functionality and 
performance of a conventional PC in 
an ultra-slim case, the LEO Safari 
200 has powerful networking and 
multimedia features that make it 
ideal for a full array of LAN, POS, 
edutainment and Internet applications. 



LEO Safari Plus 200 

Combining the power and flexibility 
of a Pentium 1 processor-based PC 
with the simplicity of a traditional 
terminal, the LEO Safari Plus 200 is 
the ultimate slim-line solution for 
today's increasingly networked 
corporate, school and home 
computing environments. 



LEO Oasis 300 

Plug into the exciting new world 
of home multimedia computing with 
the LEO Oasis 300. From surfing the 
Web and sending e-mail to playing 
the latest multimedia games and 
managing the family finances - the 
LEO Oasis 300 provides the 
supreme home infotainment center. 
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The Enemy Within 


Embedded systems may cause 
another year 2000 problem. 


News & Views 


How to Address Year 2000 
Problems in Embedded Systems 


✓ If the microprocessor cannot cope with 
the problem, the only option is to replace 
it completely. This may be realistic for an 
air-conditioning unit but is less so for an 
oil refinery. As a consequence, you may 
need to examine complete process units. 

✓ If the control program cannot handle the 
problem and you can locate the vendor, 
there is a good chance that you can 
upgrade the program. If you cannot find 


the vendor or program source, replace* 
ment is required. 

✓ If the problem comes from a third party, 
for instance a SCADA system running a 
production line, you must check the com¬ 
plete control system. 

✓ Make sure the systems you don’t want to 
replace are not critical to your business 
and don't forget to test changes and 
upgrades. 


f your year 2000 plan seems to 
be on target, check again. 
Microprocessors in security 
systems, production control 
systems, or health-care equipment may 
crash systems when the year rolls over 
from 1999 to 2000. 

At a hardware level, some microcon¬ 
trollers count years in a single 8-bit reg¬ 
ister, referencing the year in just the last 
two digits. However, the problem is not 
restricted to 8-bit microprocessors. Much 
more threatening is the possibility that 
programmers of control software as¬ 
sumed that 8-hit or two-character years 
will he sufficient, whether or not hard¬ 
ware had offered greater precision. “It’s 
been common practice when developing 
programs [for embedded systems] not to 
waste space on luxuries like the century,” 
says David Brook, an applications engi¬ 
neer for Motorola in the U.K. 

Many systems will function without a 
problem, hut how do you know which 
are afflicted? “For any system, even if the 
microcontroller hardware handles the 
date adequately or not at all, and the mi¬ 
crocontroller’s program handles the date 
adequately, there may still be a risk if sys¬ 
tems are synchronized by a Supervisory 
Control and Data Acquisition (SCADA) 
program,” says Clive Watts, product mar¬ 
keting manager at Arcom Control Sys¬ 
tems (Cambridge, U.K.). 

There is no way of guessing whether 
an embedded system will be OK, based 
on manufacturer, type, size, or age. If a 
system has no known date reliance and is 
not connected to anything else, it may be 
OK; but if it is a critical component, the 
only way to be sure is to check the code. 

Only a few companies have acknowl¬ 
edged that there are problems with their 
embedded systems. Shell Exploration in 
the ll.K., for example, is currently replac¬ 
ing or upgrading systems in all critical 


areas. Says Stuart Officer, asset integrity 
manager with Shell Exploration, “It’s like 
looking for a needle in a haystack. We 
won’t leave anything to chance. If a ven¬ 
dor has gone out of business, we will 
replace the system.” 

The electronics industry has been quiet, 
and several chip suppliers believe it is not 
their problem. However, some vendors 
such as Mitsubishi Electronics are start¬ 
ing to address the issue in the trade press. 
Motorola’s Brook is well aware of the 
problem but says “it is caused by custom- 
made software running on the chips.” 

One reason why the problem has kept 
such a low profile may be that many com¬ 
panies are often not aware where in their 
enterprise they use embedded systems. 
In addition, users recognize embedded 
systems only when they fail. 

-Geoff Lock 

What’s in a 
Name? 

Shakespeare penned the famous line that 
a rose by any other name would smell as 
sweet. But this apparently does not apply 


to Internet names. The Internet is set to 
embark on a new Domain Name System 
(DNS) next year. The plan to add seven 
top-level domain (TLD) names to the 
existing DNS recently received the en¬ 
dorsement of more than 80 Internet orga¬ 
nizations and network carriers. New 
generic TLD names will be: 

• .firm, for businesses or firms 

• .store, for businesses selling goods 

• .web, for entities with Web-related 
activities 

• .arts, for associations emphasizing 
culture and entertainment 

• .rec, for recreation and entertainment 
groups 

• .info, for information services 

• .nom, for those wishing individual or 
personal nomenclature 

The new DNS wants to international¬ 
ize the generic TLD names and do away 
with the U.S. domination of the existing 
international namespaces .com, .org. and 
.net. While its proponents say that the 
new DNS for the first time recognizes 
TLDs as a public trust, many Internet pro¬ 
fessionals doubt that the new names will 
reduce the U.S. dominance in namespace 
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Easier Network Management 



jyraO-207.68.137.62 Tract Route Chart 


J ava, the network-sawy programming lan¬ 
guage, simplifies network management by 
providing a common platform for heteroge¬ 
neous networks. With Java's ability to easily 
traverse an intranet, 
a network adminis¬ 
trator now has the 
flexibility to do man¬ 
agement processes 
by using a Web 
browser, regardless 
of the location or 
platform. 

A new manage- 
ment-by-Java devel¬ 
opment project from 
Novell, for example, 
uses Java’s cross¬ 
platform capabilities. 

A small U.K. start-up, 

Jyra Research (Lon¬ 
don), however, says 
that Java’s distrib- 



P,<r?n h-ka 11 -hoi 


Java enables a new breed of 
network management tools. 


application performance locally and therefore 
free up the network by reducing management 
traffic. 

Jyra Research has released probe and 
analysis tools that 
monitor intranet or 
Internet sessions on 
an end-to-end basis. 
The company’s Ser¬ 
vice Management 
Architecture (SMA) 
family of products 
includes an applica¬ 
tion response-time 
monitor that allows 
network administra¬ 
tors to control the 
quality of service 
and the application 
performance end 
users see rather 
than the perfor¬ 
mance of single net- 


uted computing power can do away with the 
poll-and-retum operations of existing network 
administration tools, because it can analyze 


work components (e.g. router, server, and 
hub) that traditional management systems 
monitor. -Rainer Mauth 


registration. These names, they say, have 
been around for a long time and gave a cer¬ 
tain credibility to groups using them. 

M It is not yet obvious that the newTLDs 
will have the [expected| effect,” says Willie 
black, managing director of Nominet, the 
national registry for all domain names 
ending in .uk. James Gardiner, market¬ 
ing manager of Internet service provider 
Demon Internet Services in London, adds 
that “even where there are choices of 
parent domains, the customer tends to 
want all of them.” Although .firm, .store, 
and .web could tempt some businesses 
away from .com, only few organizations 
will probably want to leave .corn’s “aura 
of credibility and power.” -Bruce Tober 

Two Bedrooms, 
Swimming Pool, 
and Internet 

Smart building —the latest buzzword in 
the construction industry—simply means 
an apartment complex that is wired for its 
own private network and Internet con¬ 
nection. The very first “smart apartments” 
have been built in Israel, and the idea could 
soon spread. 

Tsamarot, located in Herzelyia on 
Israel’s northern coastal plain above Tel 
Aviv, is a residential complex of four apart¬ 
ment blocks circling a swimming pool. 
Apartments start at $400,000, but these 



Through InfoGatc, apartment residents 
have access to numerous applieations. 


dwellings have something extra—they are 
among the first in the world to be con¬ 
nected to the complex’s own LAN to re¬ 
ceive access to their own electronic forum, 
InfoGate. 

When the buildings were constructed, 
fiber-optic and copper cabling was in¬ 
stalled along with telephone lines and tele¬ 


vision cable, permitting two-way data 
transfer of up to 100 Mbps. Every apart¬ 
ment has at least one point on the wall for 
connection to the network, which links all 
240 apartments in all four blocks. A Com¬ 
paq server sits in the basement of one of 
the four blocks. Server and network mon¬ 
itoring is done at InfoGate’s nearby Tel 
Aviv headquarters. 

Residents simply plug in their PC. For 
$40 a month, InfoGate’s electronic forum 
provides residents of Tsamarot with 
unlimited e-mail and Internet use, with 
none of the bother of having to dial up. 
However, it is the local features of the Info- 
Gate forum that make it attractive to the 
residents. 

InfoGate is divided into rooms, within 
each of which is access to a variety of appli¬ 
cations sitting on the server. In the Office 
is Microsoft Office (InfoGate is a Micro¬ 
soft development partner) and an Israeli 
stock-exchange information program; on¬ 
line banking will shortly be operational. 
The Kitchen provides gourmet French 
recipes. The Living Room has reference 
materials such as Microsoft’s Encarta. 

Found in the Children’s Room, together 
with educational games that are designed 
for schools by the Israeli Center for Edu¬ 
cational Technology, is something more 


exciting: multiplayer gaming. “The net¬ 
work can provide very high-speed multi- 
media and even video as part of the con¬ 
tent,” says Hezi Kasif, who is the general 
manager of InfoGate. Younger household 
members can play Doom 2 with arcade- 
quality graphics and speed—against play¬ 
ers anywhere on the network around the 
country. 

InfoGate is adding content daily and 
planning features such as tourist guides 
and on-line shopping in conjunction with 
the nearby mall. The lively graphical and 
musical interface, in either Hnglish or 
Hebrew, can be customized for rapid 
access to frequently used applications. 


WHERE TO FIND 


InfoGate 
Tel Aviv. Israel 
972 3 696 4347 
fax: 972 3 691 8290 
hezi(ft>mag-net.co.il 

Parental control can be exercised to limit 
gaming time, for example. 

Three-year-old InfoGate, which is par¬ 
tially owned by the president of the Israeli 
RAD group of networking companies, is 
looking to export the concept through 
franchisees, first in the U.S. and then in 
FTirope. -Tania Hershman 
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If you really care for your software 

protect it. 


SMARTKEY THE INTELLIGENT SOFTWARE PROTECTION 


TOP SECURITY makes it impossible to done 
the key through the use of an ASIC chip. 


5 TRANSPARENCY also allows 
printers or other peripherals to be 
connected to the parallel port 

$ ALGORITHMIC 
INTERROGATION gives a 
higher security level 
compared to 
fixed-answer type 
interrogation devices. 

^IDENTIFICATION 
CODE, personalized 
for each user, is factory 
set on each key. 



5 PROGRAMMABLE 
SECURITY CODES can be 
user-programmed using the 
supplied utilities. 


5 IN TERNAL MEMORY holding up to 416 
bytes of read-write 
non-volatile memory. 

5 DAISYCHAIN enables up to 20 
SmarteyKey and more to be 
installed on a same 
parallel port. 

5 ANTIVIRUS 
FUNCTIONS are 
implemented through 
the automatic 
encryption supplied. 


5 data 

PROTECTION is 
allowed through the 
encryption of data files 
associated with the 
protected applications. 

5 COMPLETE 
SOFTWARE is provided 
for manual and shell 
protection from 1X)S to 
WIN NT and UNIX. 


Eutron 


COMPUTER SECURITY SOLUTION 

EUTRON spa Bergamo e-mail infoC«vutron.com 
Tel. +39-35-697011 lax +39-35-697092 

Internet http://www.eutron.com 

Bkami. - Belgium * Bulgaria - Croatia - Franck - Finland - Greece - Hungary - Luxemburg - Poland - Slovenia • Sweden - Tiie Netherlands 

Ami Your Country? 
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LAN to the World in Minuted vu 
Compex Passage SeriesJSDN R 


WORLD-WIDE WAIT NO 


Compex Passage Series 
ISDN Routers connect 
directly to your existing 
Ethernet hub for fast, secure, 
easy and affordable Internet 
and WAN access. Designed for 
SOHO or small/medium sized 
remote offices, Passage Series 
Routers feature: 




Simple installation and configuration - 

I^KES ONLY MINUTES TO SET-UP! As 

easy as connecting to the Internet via modem. 


Single dynamic IP address with Ports Address 
Translation (PAT) - allows up to 254 users 
simultaneous Internet access using one IP 
address. 


built-in firewall, data encryption and 

cation. 


STAC Data Compression - enables greater 
throughput accessing the Internet. 


DHCP Server - automatically assigns addresses 
to devices on the private LAN. 


Multi Link PPP - by load sharing or overflow 
control for increased bandwidth on demand. 


Several Models Available - capable of support¬ 
ing analog modems, T1/E1, Frame Relay and 
ADSL. 


Support - backed by a worldwide company 

\A/i+h n\/i>r 10 v/oak pxnpripnrp 


Support - backed by a worldwic 
witK^^.IO years experience. 


For more information 01 
the Compex Passage Serie 
ISDN Routers or ou 
complete line of Etherne 
networking products, contac 
Compex or leading distributor 
throughout the world now 


http:// www.c p x.com 


COMPEX, Inc. 

4051 E. La Palma, Anaheim, CA. 92807 l 
\ Tel: (714) 630-7302 • Fax: (714) 630-6' 


GERMANY 

ReadyLINK Networktechnology Gm 
'^Alhert-Einitem btr ahe ^ 2, 63322 Roderm. 

} Jfj: (49) 6074 980U* Fax: (49) 6074 906 




SINGAPORE 

IWV-’ COMPEX Systems Pte Ltd 
^^S-Joo Seng Road, #08-01, 

PM IndustrlaJ^vjlding, Singapore 368 
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Networks that work! 
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Corporate Memories 

New reasoning engines and intelligent agents help companies 
manage their enterprise-wide knowledge resources. 

By Valerie Thompson 



specify exact criteria to be matched. Instead, you enter a new 
case as the basis of the search. The CBR retrieval engine exploits 
the complete description of the case and computes a percent¬ 
age of similarity for each variable describing the case. Based on 
this level of similarity, it identifies comparable cases. Thus, CBR 
finds cases that traditional engines with exact search criteria miss. 

To create a CBR system, you do not need to understand how 
to solve the problem. You need only records or cases of previ¬ 
ously solved problems. Con¬ 
sequently, CBR significantly 
reduces the knowledge-elic¬ 
itation process from subject- 
matter experts. 

However, the biggest chal¬ 
lenge in CBR is maintaining 
and organizing a compre¬ 
hensive base of classified 
cases. For example, CBR sys¬ 
tems developers must decide 
whether it is more appro¬ 
priate to store information 
about sales revenue and sales 
representatives separately or 
to store just the representa¬ 
tive’s percentage of total 
sales. Therefore, to organize 
the case base, developers still 
need the detailed input of 
domain experts. 

Rule Engines 

Rule-based systems are cur¬ 
rently moving out of the clas¬ 
sical expert-system domain 
into broader application 
areas. They help model busi¬ 
ness practices in work-flow 
applications, aggregate in¬ 
formation from electronic 
sources into a corporate knowledge base, and automate docu¬ 
ment compilation according to customer specifications. The last 
two applications are gaining broader acceptance because of the 
increased use of the Web. New rule-authoring tools, such as Neu¬ 
ron Data’s Jewel, that are based on Java are starting to address 
this market. 

The better organized the case base is and the more compre¬ 
hensive it is, the better the CBR system will be at solving new 
problems. Rule-based systems, on the other hand, require the 


S he idea of systematically storing and managing the 
collective knowledge of an enterprise is an enticing 
one. It can help organizations use existing resources 
more efficiently, allow nonexperts to retrieve expert 
advice when they need it most, and automate routine informa¬ 
tion retrieval in large distributed databases. The concept is 
becoming even more intriguing as corporations implement enter¬ 
prise-wide intranets and groupware that tap into the Wrb. 

“Knowledge management 
systems help us store and 
reuse the knowledge and 
experience of our experts,” 
says Jacques Schuhmacher of 
Caisse d’Epargne, France’s 
third-largest retail bank. 

Like so many other indus¬ 
try buzzwords, the term 
knowledge management 
means different things to 
different people. Basically, 
it’s a business philosophy 
that encourages companies 
to use intellectual assets to 
their fullest. In computer sci¬ 
ence, knowledge manage¬ 
ment (KM) refers to tech¬ 
nologies that intelligently 
analyze similar business 
cases, extract and classify pat- 
terns, and autonomously 
gather information accord¬ 
ing to user preferences. 

Case-Based 
Reasoning 

Several European develop¬ 
ers such as Acknosoft, ISoft, 
and Teclnno are now offer¬ 
ing commercial tools for 
building case-based-reasoning (CBR) systems, which is probably 
the most common KM application in use today. CBR serves as a 
problem-solving engine that judges a new problem by compar¬ 
ing it to already-classified cases. Companies are usingCBR appli¬ 
cations in industrial design, planning, and explanation systems, 
where they help find solutions to similar recurrent problems. 
Other prominent CBR application areas are call centers and help 
desks for technical support as well as corporate memories. 

A CBR system allows for fuzzy queries. With CBR, you do not 
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developer to solve the problem in advance 
and structure this knowledge into fixed 
rules. 

W CBR systems learn; rule-based systems 
usually do not,” says Ian Watson of the 
University of Salford, U.K. When a cor¬ 
porate environment changes, system 
administrators must elicit new rules from 
experts and add them to the rule base. 
Watson calls this the “knowledge-elicita¬ 
tion bottleneck,” a disadvantage of rule- 
based systems. But the latest rule-based 
development tools use pattern- matching 
techniques to alleviate the rule-elicitation 
process. 

Manufacturing company Baumer Elec¬ 
tric (Frauenfeld, Switzerland) imple¬ 
mented a rule-based application that 
stores the if-then decisions engineers have 
to make when creating a parts list for new 
orders. It automatically creates a parts list 
in 15 to 45 seconds. Previously, engineers 
needed any where from 15 minutes to sev¬ 
eral hours, according to the company. 
Moreover, the application has access to 
the supply database and notifies users 
when parts are not available, how much 
they cost, and when they can be delivered. 

Intelligent Help Desks 

Most help-desk applications typically use 
elements of KM technologies: fuzzy 
searches, decision trees (see “Data Min- 
ingatYour Desk,"July BYTE International 
Edition), and CBR. Aimed at support spe- 
cialists, help-desk systems aid them in 
finding and ranking past cases pertinent 
to a current technical problem. 

Compared to previous help-desk sys¬ 
tems, CBR-based applications can reply 
automatically to requests. When com¬ 
bined with groupware or e-mail, it is 
possible to build an automatic in-house 
support center. 


For example, the airline telecommuni¬ 
cations and information services provider 
SITA (Nice, France) integrated ISoft’sCBR 
toolkit into Lotus Notes to automate 
responses to user requests due to network 
problems or outages. If a user needs help, 


he or she fills out a request form and sends 
it to the network manager. The auto¬ 
mated help desk then translates the literal 
description into a problem case, kicks 
off the CBR process, and returns a num¬ 
ber of solutions in the user’s language. If 
the system-generated instructions do 
not solve the problem and the inquiry 
comes back, it goes directly to the net¬ 
work administrator. 

One of CBR’s strengths is its ability to 
learn and to automate the mundane and 
repetitive part of an expert’s work. But a 
CBR system can also support complex 
decisions without the interrogation of a 
human expert. 

A good example is Caisse d’Epargne, 
which developed an expert system that 
helps find the best locations to place new 
ATMs. Caisse d’Epargne receives more 
than 30 requests a month from its retail 
banks to set up new outlets all over the 


How to Choose a CBR Tool 


Platform compatibility: Make sure the 
tool runs on all platforms in your company. 
Many lower-priced systems are limited to one 
or two platforms. 

Representation: Systems have different 
case representations (e.g., nested, flat val¬ 
ues having many variables, or hierarchical). 
Analyzing case representation can help you 
understand how accurately the system will 
work and how easy it is to maintain. 

Retrieval: Look for systems with sophisti¬ 


cated case-retrieval algorithms. Just “near¬ 
est-neighbor" retrieval is not sufficient. 

Adaptation: Low-priced systems usually 
do not provide case adaptation. That’s why it 
pays to choose a more expensive tool with a 
range of adaptation techniques. 

Type of interface: This is the most impor¬ 
tant attribute for the acceptance of the tool. 
You cannot customize some tools to your 
application environment; some don’t offer 
GUIs. 
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, 8mm & DLT drive tape 
backup subsystems 
)cose from 4 to 70GB per tape & 
from IMB/s to lOMB/s transfer rates I 


DUAL DRIVES 



vnm, 8mm & DLT dual drive tape 
backup subsystems 
ftfth Mirror, Cascade , Independent 
& Off-line Copy modes 
Xhcicv of Table top or Rackmount 
Configurations 


TAPE COMMANDER 






function tape controller 
provides TTi's intelligent dual drive 
ions to third party 4mm, 8mm 
and DLT drives 



f of 4mm, 8mm & DLT 
■E libraries 
Choice of Tabletop or Rackmount 
Configurations 
1 to 6 drives options 
Capacities of up to 4.8TB and 
transfer rates of up to 40MB/s 


Intelligent tape backup has always been the common denominator 
throughout the complete range of TTi storage devices. A fact that has gained 
TTi products the highest reputation for reliability, flexibility and performance. 

All TTi subsystems include our innovative status display, which 
enables the user to monitor the many functions that are 
available to enhance backup confidence. 

These include tape activity and search routines, 
remaining tape capacity, compression selection, tape 
quality and wear data, even a 'time to clean' message 
which helps avoid the most common cause of drive 
failure. Dual drive configurations also provide mirroring, 
cascading and off-line copy functions. 

In addition, all drives now ship with our unique 
Multibuffering Option , which allows data to be stored and 
then streamed to the drive, utilising its optimum transfer rate. 

True multiplatform compatibility is also intelligently 
provided. Available via a front panel display or set of rear 
switches, it allows the user to directly attach, without extra 
software, to a host of environments including DEC, 

HP, Sun, SGI, IBM and many more. 

Plug-in intelligence is also available 
with the ingenious Tape Commander. 

This compact tabletop enclosure allows 
users to add the functionality of all 
standard TTi single and dual drive 
models to their existing third party drives. 

The intelligent approach has also been 
taken with the design and construction of TTi's robust 
and reliable 4mm, 8mm and DLT libraries. 

TTi's NightShift Software is the intelligent solution for ^ , w- l 

workstation backup. Designed as an enhancement for standard | • LU|JC 1 1 U 1 u 1 I C D 

UNIX 'dump' backup routines, it can literally halve backup times. 

A welcome alternative to more expensive backup software packages. 

Intelligent solutions such as these are generally rare in storage devices, 
but commonplace with TTi, making them the true uncommon denominators. 



+44 ( 0 ) 1295 269000 

Fax: +44 (0) 1295 266743 • E-mail: info@tti.co.uk 
http://www.ttech.com or http://www.tti.co.uk 



Transitional Technology Int. Ltd • TTi Housa Baaumont Close Banbury Oxfordshire 0X16 7RG England 
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country. In 1995, it started to build a data¬ 
base of requests that now contains 1500 
entries. Every case contains a descrip¬ 
tion of an existing ATM, with about 200 
attributes. 

When the bank’s domain experts now 
receive a request for a new ATM, they 
enter the specifics into the system. The 
system returns a list of similar installations 
ranked by how much in common the new 
site has to the others. This way, they can 
more accurately predict profitability of 
new applications and make decisions 
much faster. According to the Caisse 


d’Fpargne ATM-installation team, its 
expert system accepted or rejected 80 per¬ 
cent of the sites without human inter¬ 
vention. The bank reckons it made its 
return on investment within a few months, 
because it was able to avoid the installa¬ 
tion of 10 ATMs that would have proven 
to be unprofitable. 

However, not all KM implementations 
end successfully. Early this year, a Swiss 
retail bank put on hold indefinitely an 
advanced knowledge-based system that 
was to offer automated 24-hour, seven- 
day-a-week customer services to clients 



Bemuse nr umlerslanJ Local.Area Networking 

Ai Lantech wc design and manufacture products to mj 
listen to our customers and distributors in order to evolve 
the fact that each day all of us are confronted by touth an 
deliver exceptional ginnl value and the highest performan 
Because we are professional 

From our smallest Transceiver Product, to our late 
maintain a professional approach in all our LAN produc 
detail and you will understand how much elLort we put int 
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over the Internet. The project leader says 
that the KM aspects worked out fine, but 
they couldn’t get a handle on the data- 
organization problem. He says that the 
databases that were to feed the applica¬ 
tion were incomplete, too diverse, and 
incompatible with each other. 

At Unilever PLC (London, U.K.), a big 
player in the food, chemical, and per¬ 
sonal-health product sectors, Autono¬ 
my’s agents let companies “cycle” or dis¬ 
tribute knowledge throughout the entire 
organization. By profiling both overtly 
and covertly the areas of interest of knowl¬ 
edge workers, the system, known as 13, can 
automatically index information dis¬ 
played in a user’s Web browser. When¬ 
ever 13 detects new postings or documents 
on the intranet that are of particular inter¬ 
est, it alerts the user. For example, if some¬ 
one posts a corporate memo about the 


WHERE TO FIND 


Acknosoft 
Paris, France 
>33 1 44 24 88 00 
fax: +33 1 44 24 88 66 
managoti^ibp.fr 

Autonomy Systems 
Cambridge. U.K. 

+44 1223 421 220 
fax:+44 1223 421 583 
http://www.agcntwarc 
.com 

ISoft 

Gif Sur Yvette, France 
+33 1 69 41 27 77 


fax:+33 1 69 41 25 32 
recall<3>iso ft.fr 

Neuron Data 
Paris, France 
+33 1 41 02 94 94 
fax:+33 1 41 02 94 95 
http://www 
.neurondata.com 

Tcclnno 

Kaiserslautern, 

Germany 

+49 6301 606 60 

fax: +49 6301 606 70 

cbrworks<S>tccmath.dc 


results of a customer survey, 13 immedi¬ 
ately informs all interested Unilever 
employees via e-mail, a pop-up window 
on the screen, or even a voice message on 
the person’s answering machine. Says 
Autonomy’s Domenic Johnson, “This 
kind of knowledge sharing avoids rein¬ 
venting the wheel.” 

Living Up to the Hype 

KM systems not only help a company to 
use existing resources more efficiently but 
also to share worker experiences across 
an enterprise. Corporate memories are a 
constantly updated and highly structured 
database of business practices. So far, they 
have been used mainly in the health-care 
industry. They assist in medical diagno¬ 
sis and also improve patient care by offer¬ 
ing lessons learned from past cases. 

For example, the consultancy OBIT 
(Utrecht, The Netherlands) has a health¬ 
care application that consolidates the 
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You're putting a team together. You need the right voice recorder company. And you're doing the selecting. 

No problem. When you’re presented with a big international player who has all the skills and capabilities, there’s no selecting to be done. Racai 
Roioi s has the all-round expertise you need on your side. 

An t 50 years of experience and innovation in the field of voice recorders. The understanding of the changing market. A wide range of high quality 
corder vith industry standard CTI and programming interfaces for system integration. And experienced project and engineering implementation teams. 
i backed by the long-term support of a unique world-wide network of distributors. Choose Racai Recorders. And you’re guaranteed a performance that’s 


.id and shoulilers above the rest. 


Communicating through technology 


il Recorders, Rardiey Industrial Estate. Hytbe, Southampton, $045 3ZH, UK. Tel: *44 (0)1703 877000. Fax: *44 (0)1703 848919. E-mail: recorders,* racalruc.co.uk Website: www.racalrecord.com 
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Rule-based systems aggregate information from electronic sources 
into a corporate knowledge base according to user rules. 


knowledge shared by medical workers 
treating geriatric patients across the coun¬ 
try. Rob van der Spek, strategy and devel¬ 
opment manager with Cl BIT, says, “It acts 


as a national collective memory.” Users 
enter a case and search the repository for 
similar cases to determine the best pro¬ 
cedure, indexed by such factors as care 


period, care plan, and patient satisfaction. 
It also includes an induction mechanism 
used to identify the most pertinent search 
criteria. Workers simply enter the new 
case details, and the system suggests diag¬ 
nosis and patient-care advice adapted 
from previous cases. 

Because so many software vendors and 
business consultants are praising KM, it 
may have problems living up to all its 
hype. When it works it’s wonderful, sav¬ 
ing time and money, opening up new vis¬ 
tas of information sharing, and auto¬ 
mating mundane parts of the knowledge 
worker’s work load. However, setting up 
a successful KM system can be a complex 
process, especially if vital information is 
spread far and wide throughout disparate 
databases in a large organization. Never¬ 
theless, KM tools are entering the main¬ 
stream. Simply put, a well-implemented 
KM system has the power to unleash a cor¬ 
poration’s global knowledge assets. 0 

Valerie Thompson is a freelance writer based 
in 'Zurich, Switzerland. You can contact her at 

100271.2 57<^ compuscrve.com. 



Now you can virtually eliminate hardware downtime by com- 
bining DPT's new ServerOnCall technology (as a stand-by for 
failed servers) and DPT RAID (for disk drive fault tolerance). 

DPT ServerOnCall software, SmartRAID IV controllers and DPT 
storage subsystems allow a single stand-by server to provide 
failure backup for up to three online servers, each of which 
could be running a different OS* If an on-line server fails, the 
software notifies the ServerOnCall stand-by unit to take 
over.ServerOnCall assumes the network identity of the failed 
unit, at the same time taking ownership of its drives, operat¬ 
ing system and applications. 

Ready to stand-by your LAN? Here's the easy way to get every¬ 
thing you need to implement ServerOnCall: visit our web site or 
contact us for the name of the DPT distributor nearest you. 

*ServerOnCall supports NT. Novell NetWare. 850/ and SCO Unix! 
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Euro-Conversion 

Scenarios 

The European Monetary Union is causing massive 
headaches for Europe's businesses. 

By Peter Hof land and Lana Janowski 



m i the European Monetary Union (EMU) begins as 
planned in 1999, it might eventually form the big¬ 
gest trade zone to have a single currency. However, 
a single currency is causing some massive problems 
for finance ministers as they attempt to meet criteria for the EMU 
as well as for Europe's businesses. 

When the Kuro becomes the base currency, corporate infor¬ 
mation systems, software, 
hardware, and data will be 
at the center of the change¬ 
over. Systems referencing 
currency fields will need to 
be converted. In addition, 
references to, for example, 
national currencies and in¬ 
terest rates will at least have 
to be modified to take into 
account the requirements of 
the Maastricht Treaty. 

The sheer size of the oper¬ 
ation and the interlinking of 
programs will cause some 
severe difficulties and gener¬ 
ate enormous costs. The Wall 
Street Journal estimates that 
all banks worldwide might 
have to spend as much as 
$100 billion to adapt to the 
Euro. Transitional costs for 
large multinational enter¬ 
prises could possibly exceed 
$100 million. 

A recent survey conduct¬ 
ed by London-based man¬ 
agement consultant KPMG 
reveals that, while the finan¬ 
cial and monetary aspects of 
the union are high on the po¬ 
litical agenda, European businesses are far behind schedule with 
plans for handling the Euro. The survey found that 80 percent 
of the 301 top European companies have “woefully inadequate" 
strategies for dealing with the issue. 

Another survey, commissioned last year by CAP Gemini, one 
of Europe's largest computer-service and consulting groups, 
showed that 91 percent of banks surveyed were confident that 


their information technology (IT*) infrastructure would be ready 
to meet the timetable for the introduction of the Euro. Yet 54 
percent of the banks interviewed did not have a formal imple¬ 
mentation strategy for Euro-related systems, and only 15 per¬ 
cent had actually allocated funds for Euro-conversion projects. 

Many businesses’ indifference to Euro-related IT issues is part¬ 
ly due to uncertainty about which countries will actually par¬ 
ticipate and the ambiguous 
stance of many governmen¬ 
tal institutions. “As long as 
the legal framework remains 
incompletely defined, a lot 
of businesses will refrain 
from allocating adequate re¬ 
sources to the changeover," 
says Paul Gaiser, a project 
manager with the Informa¬ 
tion Services Group at Uni¬ 
sys in Amsterdam, The Neth¬ 
erlands. This attitude is likely 
to change in early 1998, 
when the decision on partic¬ 
ipating states will be made. 
But for some businesses, by 
then it might be too late to 
manage the changeover in 
an adequate fashion. 

“It's the mix of business- 
process and IT problems that 
makes the Euro conversion 
so complicated," explains 
Rolff Hubner, an indepen¬ 
dent industry consultant in 
Munich, Germany. Even 
worse, some of the expect¬ 
ed benefits of the Euro may 
not materialize, because 
there’s currently little effort 
being put into Europe-wide standardization. 

For example, a company running a general ledger in each of 
15 European countries would no doubt like to replace 15 dif¬ 
ferent sets of procedures with one. But payment systems, taxa¬ 
tion, reporting requirements, accounting standards, and many 
other critical factors will still be handled at the national level. 
As a result, corporations may well be faced with 12 different con- 
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Euro-Conversion Scenarios 


Road Map to the Euro 


January 1,1999 


Euro becomes legal 
tender. 


• Handling of individual 
business transactions 
in Euro. 

• Multiple currency 
capability required 
(transaction and local 
currency). 

• Parallel reporting in 
Euro and in local 
currency. 


Source: SAP 


January 1, 2000- 
December 31, 2001* 

Euro becomes main currency 
for business partners, but 
national currency remains 
valid. 

• Conversion of home 
currency to Euro on key 
date following a complete 
fiscal year. 

• Replacement of local 
currency in all business 
transactions (via conversion 
programs). 

• Rounding problems require 
the restructuring of all 
summarized data. 

• These are arbitrary dates 
that depend on the kind and 
size of a business. 


July 1,2002 


National currency 
loses validity. 


• Replacement of 
transaction currency in 
all open business 
transactions and 
contracts. 

• Informing of all affected 
business partners 
(particularly those 
outside the EMU). 

• Settlement of basic 
sums, nominal values, 
and legally proscribed 
absolute amounts in Euro. 


versions rather than benefiting from 
deep cost savings and consolidation. Says 
Charles Brewer, chairman of the Euro 
working party at the U.K. IT-industry 
trade organization Computer Services 
and Software Association (CSSA), 44 We’re 
concerned that the lack of standards and 
direction—not politics or economics— 
could ultimately cause the failure or delay 
of the Euro.” 

Euro and Millennium 
Problems Coincide 

The shift to a single currency in Europe 
coincides with the millennium problem, 
and the magnitude of changes required 
in information systems for both dilem¬ 
mas is comparable. Origin (London), an 
IT-services company, reckons that firms 
will have to modify between 4.5 percent 
and 5.5 percent of their financial soft¬ 
ware’s code to cope with the Euro. 

However, dealing with a single Euro¬ 
pean currency is not as straightforward 
as dealing with dates after the turn of the 
century. According to Sander Verheijen, 
marketing manager atTechForce, a Dutch 
software company located in Hoofddorp, 
“Euro-conversion projects will be far 
more complex because of the many exten¬ 
sive changes that older financial systems 
have undergone over the years.” 

Another part of the problem is execu¬ 
tives’ limited awareness of the situation 
and the fact that there are no ready-made 
or over-the-counter types of solutions for 
implementing the Euro. Elke Seidel, mar¬ 
ket-development manager at Debis Sys- 
temhaus (Leinfelden, Germany), notes 
that “the issue requires a business ap¬ 
proach, not an IT one. You need to ana¬ 
lyze business processes first.” 

During the transition period between 
1 999 and 2002, when companies will have 
the option of using their home currency 
as well as the Euro, double bookkeeping 


will he necessary, and single-currency ac¬ 
counting packages will have to be con¬ 
verted to the Euro or turned into multi¬ 
currency programs. The Maastricht Treaty 
stipulates that all currency conversions 
must he noted in six-decimal figures. At 
present, most systems express currencies 
in only five significant figures. 

The issue is made even more compli¬ 
cated by the fact that rounding will apply 
to both the detail lines and the total, with 
the result being that the total of the round¬ 
ed figures will not be exactly the same as 
the rounded total. This discrepancy will 
have to be disclaimed in a note at the bot¬ 
tom of documents. Automated systems 
that depend on an exact match for docu¬ 
ment acceptance, such as invoice-versus- 
order checking, will have to accept vari¬ 
ations of a few cents. 

Some organizations will be able to han¬ 


dle these problems by upgrading their sys¬ 
tems or buying new ones. But such com¬ 
plications are a factor that prompted the 
CSSA to report that the timetable for the 
introduction of one European currency 
will be exceptionally difficult to meet. 

Other issues are more mundane but 
nonetheless might cause inconvenience. 
For example, today the Euro currency 
symbol, which resembles the Greek ep¬ 
silon, is absent from all keyboards and 
printer character sets. Businesses will have 
to use the letter E instead until the tech¬ 
nology catches up. 

Euro Solutions 

To contend with the Euro, two of Eu¬ 
rope’s biggest business-application devel¬ 
opers—Baan (Ede,The Netherlands) and 
SAP (Walldorf, Germany)—are working 
on Euro-compatible updates of their soft¬ 
ware. But although multicurrency func¬ 
tionality, which strictly separates the trans¬ 
action currency and home currencies, is 
already at the core of these applications, 
migration to a Euro-compatible financial 
environment is not just a matter of patch¬ 
ing up a few pieces of software. 

SAP unveiled its SAP Euro package for 
its R/2 and R/3 systems earlier this year. 
SAP Euro is designed to handle the dual¬ 
currency phase and enables users to dis¬ 
play either Euro or a local currency, or 
both simultaneously. A conversion tool 
converts all local currency amounts stored 


Euro Will Give Electronic Money a Push 


P romoters of electronic 
money are hoping that 
a single European currency 
will not only take away ex¬ 
change risks but also ad¬ 
vance consumer acceptance 
of electronic-money schemes. 
According to Wouter Hab- 
raken, business develop¬ 


ment manager at DigiCash 
(Amsterdam, The Nether¬ 
lands), “We expect the Euro 
to give a significant boost to 
the growth of international 
retail transactions and elec¬ 
tronic commerce." 

Electronic-money schemes, 
such as DigiCash’s and Mon- 


dex's (London) Smart Card, 
are well positioned for the 
transition period. The Smart 
Card allows five separate 
currencies to be held in an 
electronic format on one card 
so that cardholders can car¬ 
ry Euro as well as four other 
national currencies. 
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Organize your computers 
for easy access 
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Ergotron’s LANscape™ Organizers bring orderly 
equipment access to any network environment. 

Easy Access to Equipment. Features sueh as open- 
backed work centers. Pull-out Tower Shelves, and 
lockable casters provide maximum accessibility to 
your equipment. 

Modular Design. Customize your LANscape 
O rganizer from a comprehensive line of modular 
components. Interchangeable parts allow you to easily 
reconfigure as your needs change. 

Strength and Stability. Modules can hold up to 
2,000kg of hardware. In fact, the 152 and 183cm 
Server Shelves exceed ANSI/BIFMA furniture 
standards by over three times, and arc also TUV 
tested and approved. 


Hassle-Free Cable Management. Ergotron’s patented 
Quik-Touch™ cable management system means no 
wrestling with clumsy covers. One touch will open 
each of the individually hinged sections so you can 
quickly get at the wires you need. 

Long-Term Value. LANscape Organizers have a 
Lifetime Warranty on structural components. 

For a free catalog, call us today at +31 20 696.60.65 
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Engineered for the human factor 

Ergotron Europa 

Eekholt 54. 1112 XH Diemen, The Netherlands 
Tel. +31 20 696.60.65 fax. +31 20 609.04.59 
http://www.ergotron.com 


Circle 443 on Inquiry Card. 


















International 


E 


uro-Conversion Scenarios 


m the database into Euros, automatically 
documenting and reconciling differences 
caused by the rounding off of figures af¬ 
ter conversion. SAP Euro also includes 
business partner-specific conversions of 
stocks and parallel-reporting facilities. It 
translates reports and tax returns into the 
new European currency, even if compa¬ 
nies process their accounts in a local cur¬ 
rency. This functionality will also be in¬ 
cluded in the next R/T release, 4.0, which 
is slated for distribution early next year. 

Baan is now incorporating multi-home- 
currency functionality into its business- 
application software. “This allows busi¬ 
nesses to select either the Euro or one of 
the national currencies as the basic home 
currency and use the other currency as 
an additional home currency,” explains 
Michiel Holthuis, product marketing 
manager at Baan Nederland. So, users of 
Baan’s applications can work with mul¬ 
tiple home currencies in addition to the 
chosen transaction currency. 

Baan’s Euro solution further incorpo¬ 
rates automated conversion routines. 
When a company decides to start using 
the Euro as the leading home currency, 
it has to perform a conversion only once. 
As a result, all financial transactions in the 
company’s administrative and financial 
systems are automatically converted to 
the E^uro as the home currency. 

In addition, Baan’s Euro solution al¬ 
lows for the automatic conversion of a 
customer’s or supplier’s default currency 
to Euros. It also converts the transaction 
currency to Euros in a company’s quotes, 
orders, and invoices. 


WHERE TO FIND 


Baan Nederland B.V. 
Edc, The Netherlands 

* 11 mi i.m i i,'i i 

fax: +31 318 691680 
http://www.haan.eom/ 

Cap Gemini NV 

Utreeht, The 

Netherlands 

+31 30 252 6865 

fax:+31 30 254 3143 

http://www 

.capgemini.nl 

Dcbis Systemhaus 
Lcinfelden, Germany 
+49 711 972 2572 
fax:+49 711 972 1975 
http://www.debis.de/ 
dcbis/Systcmhaus/ 

Mondex 
International 
London. U.K. 

+44 171 557 5087 


fax: +44 171 557 5287 

http://www.mondcx 

.com 

Origin U.K. 

London. U.K. 

♦44 171 2914000 
fax: + 44 171 6360636 
http://www.origin.nl/ 

SAP AG 

Walldorf. Germany 
+49 6227 34 1551 
fax:+49 6227 34 3025 
http://www.sap.com/ 

TcchForce BV 
Hoofddorp. The 
Netherlands 
+31 23 5627‘J. ) 
fax:+31 23 562705 
http://www 
.teehforce.nl 


Finding All Currency Fields 


C ode-scanning tools, 
such as TechForce’s 
Cosmos and Origin’s Lida, 
help users trace information 
flow and data paths in soft¬ 
ware applications and reveal 
all currency fields that need 
to be adapted. For example, 
Cosmos can identify the ex¬ 
act context in which curren¬ 
cy fields are used, thus qual¬ 
ifying those date fields that 
will cause problems and 
those that will not. This avoids 
unnecessary and risky re¬ 
pairs. Cosmos works with C, 
C++, and Cobol. 

Origin's Lida is made up 
of three components: a lan¬ 
guage-logic parameter file, 
a pattern-definition param¬ 
eter file, and a general-pur¬ 
pose scanning engine. The 
language-logic file consists 
of rules that define the char¬ 
acteristics and structures of 
computer languages and 


system environments. To 
date, Origin has developed 
files for several dozen pro¬ 
gramming environments, in¬ 
cluding IBM 370 assembly 
language, COBOL, C, C++, 
and Visual Basic. The com¬ 
pany has also completed files 
for several fourth-generation 
languages (4GLs), including 
PowerSoft’s PowerBuilder. 

The pattern-definition pa¬ 
rameter file contains rules 
that define the essence of the 
issue for which the scanning 
takes place. For the year- 
2000 problem, these would 
include specifications for 
date files and for the types 
of operations in which date 
fields would typically be in¬ 
volved. For Euro-conversion 
problems, scanning takes 
place for fields with names 
that contain, for example, 
“DEM" or “CCY" or that have 
two decimal places, or where 


multiplications involving cur¬ 
rency fields are involved, 
such as accruals. 

Origin’s scanning engine, 
written in Perl, exploits that 
language’s pattern-matching 
ability. (Origin says Perl sup¬ 
ports the matching and re¬ 
placing of arbitrary strings 
better than any other gener¬ 
al-purpose language.) 

The actual scanning of 
code is usually a fairly rapid 
process once the environ¬ 
ment is set up and source 
files are prepared in ASCII 
format. The engine allows 
interaction from tracing log¬ 
ic through code and permits 
the manual or automatic flag¬ 
ging of prospective curren¬ 
cy-related problems. The 
system also calculates the 
amount of code in need of 
change to help estimate the 
cost and time that will be in¬ 
volved in the conversion. 


In cases where custom-made software 
integrates with packaged applications, 
changing program code may be inevita¬ 
ble. Code-analyzing techniques, such as 
those used in TechForce’s Cosmos and 
Origin’s Lida, facilitate this task (see the 
text box above). These tools trace all data 
paths of a given application and retrieve 
the currency fields that need to be adapt¬ 
ed. They also calculate the amount of 
code in need of change to help estimate 
the cost and time needed for the conver¬ 
sion process. 

Debis’s Eurosys tool, on the other hand, 
helps companies conduct an initial impact 
analysis on a business-process level. It sup¬ 
ports project planning for the implemen¬ 
tation of the new currency and provides 
detailed action plans in a database. Impact 
analysis with E^urosys results in a “Euro 
Roadmap” containing project objectives. 
It also includes cost estimates of project 
activities, an assessment of the required 
resources, and the expected benefits. 

Historical Baggage 

Not only will product price lists and ac¬ 
counting have to change to the Euro, cal¬ 
culations that include historical data or 
future projections will have to take dif¬ 


ferent currency rates into account. Many 
kinds of documents and data sources will 
span both the multicurrency and single- 
currency worlds. If companies use his¬ 
torical data to analyze the performance 
or profitability of their business, incon¬ 
sistency of currency will, for some time, 
make this kind of analysis less useful. 
Fixed exchange rates after January 1, 
1999, will help, but they will also require 
a complex conversion of historical data, 
with its inherent rounding problems. 

Many experts recommend that com¬ 
panies be prepared for unexpected com¬ 
plications. Because the introduction of 
the ETiro promises to be so complex, and 
because it touches on so many aspects of 
business computing, no one knows exact¬ 
ly what will happen during the transition 
period. Says Jan Kalff, chairman of the 
managing board of the Dutch ABN-AMRO 
Bank: “No one in the bank can guaran¬ 
tee that we’ll be ready on time. We still 
come across things that no one has previ¬ 
ously thought about.” □ 


Veter Hof land and luma Janowski are journal¬ 
ists at The Visual Consultancy Corp. in Am¬ 
sterdam , The Netherlands. You can contact 
them at 100544.307<§compuserve.com. 
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Hear what one expert 
says: 

M We pick products by 
their impact in the 
industry, their innovation 
and excitement... 

MITAC's 5027 stands out 
because it has all the bells and 
whistles. The battery design, for 
example, is unparalleled. So is its port 
replicator and its large LCD. The sleek 
machine just felt nice typing using its 
full-sized keyboard." 


Not only is the system's 14.2” LCD in a class of its own, 
MITAC’s 5027 also offers the best CPU performance on 
the notebook platform, ideal for today’s executive. 
Supporting Intel MMX ™ microprocessor speeds of up to 
233MHz, as well as up to 128 MB of DRAM, a high-speed 
CD-ROM drive, IrDA and other speed-charged specs, the 
system lets the user zap through multimedia applications 
like never before. What’s more, its multipurpose bay and 
second battery provide top modularity and operating 
longevity. 

"It’s a product we'd love to have ourselves." That's what 
BYTE's man says. What about you? Try a MITAC 5027 for 
yourself and experience the taste of innovation, firsthand. 

Miuc 9 

Global Resources Serving Individual Needs 


Rich Friedman, BYTE magazine’s Executive 
Editor International 


The Into! Inside Logo and Pontium aro rogtsloiod trademarks and 
MMX is a trademark o( Intot Corporation 
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Digital Images 

Better image sensors and CMOS devices will result 
in digital cameras that are more versatile and less expensive. 

By Stella Kao 


igital cameras are selling almost as fast as they can 
be made. Last year, for example, some 600,000 units 
were sold in Japan. That figure is projected to climb 
to two million units this year. The Internet’s explod¬ 
ing popularity and the continuous drop in PC prices have also 
helped fuel the huge increase in digital camera sales. 

“We have reached the point where the average home com¬ 
puter has enough performance to process images interactive¬ 
ly,” says Jason Wu, senior 
marketing specialist at Tai¬ 
wan Casio Rising Marketing 
Ltd. As people discover how 
much more value they can 
get out of photos by using a 
PC photography system, 
their excitement will drive 
the next expansion of the 
digital image industry. 

Foreseeing this accelera¬ 
tion in the demand for digi¬ 
tal cameras, more than 20 
vendors in Japan have been 
scrambling to capture mar¬ 
ket share, and they are com¬ 
mitted to developing new 
models in response to con¬ 
sumer needs. In addition, a 
number of Taiwan compa¬ 
nies are weighing in with a 
range of low-cost, low-end 
models slated to hit the inter¬ 
national market in the sec¬ 
ond half of this year. 

CCD vs. CMOS 
Image Sensors 

At the heart of most standard 
digital cameras is a single 
chip, a charge-coupled de¬ 
vice (CCD), similar to those found in scanners. By the 1980s, 
this image-sensing technology had become almost the exclu¬ 
sive choice for solid-state imaging applications. It has also 
become the standard imaging device for today’s digital cameras. 

“Thanks to their ability to convey a charge from the photo¬ 
diode array to amplifiers along the edge of the chip with great 
accuracy, CCDs traditionally have been able to deliver far better 
image quality,” says Huang Nan-Chao, technical engineer of the 
computer and peripherals division at Epson Taiwan Technolo¬ 


gy fic Trading Ltd. A CCD cell measures only the brightness of 
light, regardless of the color. To accurately measure the separate 
RGB light intensities, a CCD needs to capture three separate 
images, each filtered for a respective color. While individual tech¬ 
niques vary, the basic idea is to capture alternating red, green, 
and blue light values, then interpolate the missing pixels for each 
color to approximate the RGB values for each cell. 

In a conventional image-compression process, the analog sig¬ 
nal from an image sensor is 
first converted to digital with 
an A/D converter. And all of 
the succeeding processes, 
including compression, are 
done in the digital domain. 
After their CCD captures a 
picture, these cameras use 
compression—usually the 
JPEG file format—to reduce 
the image file size. The 
greater the compression 
ratio, the more photoscan be 
stored. However, users have 
to sacrifice image quality in 
order to save expensive 
memory. 

Recently, the electronics 
giant Sharp Corp. of Japan 
developed a high-end CCD 
image sensor that enables 
images of 1024 x 768 XGA 
resolution from a digital 
camera. This CCD imager 
incorporates more than a 
million pixels in the one- 
third-inch-square size that’s 
widely used in consumer 
products. A number of mid¬ 
range digital cameras based 
on this advanced technology 
will be available by the end of the year. 

However, some observers see an intensifying contest between 
CCDs and CMOS imaging chips. CMOS imaging devices promise 
to cut power requirements and ease integration. CMOS is emerg¬ 
ing as a possible candidate to replace the power-hungry CCD in 
next-generation portable equipment, some analysts say. 

But others see a persistent advantage to CCDs. “Given the 
learning curve that CCDs have already, the new megapixel cam¬ 
eras will use CCDs,” says Jeffrey Wan, vice president of Umax 
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I Systems, a Taiwan-based company 
that makes scanners and other peripher¬ 
als. “But in the future, M Wan predicts, 
"CMOS is likely to he very strong in the 
consumer market. One of the driving 
forces in the consumer market is the need 
to reduce power, and CMOS image chips 
use much less power than CCDs.” 

The CMOS Advantage 

Unlike CCD image sensors, which require 
three different voltages with separate 
power supplies to drive them, CMOS 
devices require only a single power sup¬ 
ply. This is a key factor in giving the CMOS 
device a tenfold advantage in reducing 
power consumption. Where CCD sensors 
rely on specialized fabrication processes 
that require dedicated and consequently 
expensive manufacturing processes, the 
CMOS sensor is fabricated with the same 
process used by a majority of semicon¬ 
ductor makers to produce integrated cir¬ 
cuits. As a result, the CMOS device is much 
easier to integrate into an entire imaging 
system on a chip, leading to much lower 
cost at the system level. 

"This will give Taiwan a great opportu¬ 
nity to compete with Japanese suppliers’ 
dominance in the arena of image sensor 


chips,” says Chiang Wen-Tseng, digital 
camera project leader for Taiwan’s Opto- 
Electronics & Systems Laboratories. 

Additionally, CMOS image sensors can 
incorporate many traditional camera 
functions, including analog-to-digital 
conversion, timing, control, clock and 
bias generation, auto exposure, automat¬ 
ic gain control, gamma correction, and 
output-signal formatting for video stan¬ 
dards such as PAL and NTSC. 

Building these functions into the image 
sensor yields many system-level benefits, 
including reduced assembly and test costs, 
increased endurance, and much higher 
reliability. It empowers manufacturers 
to develop digital cameras that have the 
image quality of film cameras but at af¬ 
fordable prices. 

These chips will anchor a new breed 
of low-cost, low-power, high-resolution 
digital cameras. Companies all over the 
world are engaged in a race to develop 
CMOS-based cameras. Toshiba Corp. of 
Japan has announced a prototype 
1,300,000-pixel CMOS sensor. This new 
device operates on a single 3.3-V power 
supply and supports the 1280x 1024SXGA 
format. It consumes only 30 m W, approx¬ 
imately one-tenth of the power that is 


r 



Sony’s MVC-FD7 uses a floppy disk 
to store images. 


required by most CCD imagers. 

Other companies, such as Japan’s Mat¬ 
sushita Electric and Olympus Optical, and 
U.S.-based VLSI Vision Ltd. and Photobit, 
are working on their own CMOS sensors. 
Taiwan’s Opto-Electronics & Systems 
Laboratories, at the Industrial Technolo¬ 
gy Research Institute (ITRI, which is par¬ 
tially owned by the government), claims 
that it has successfully developed a 
megapixel CMOS device as well. 

Matsushita’s one-chip CMOS image 
sensor includes on-chip signal-compres- 


A Sampling of Cameras 


Canon PowerShot 600 

With its high 832 x 608 resolution, combined 
with the ability to save uncompressed files, the 
Canon PowerShot 600 takes excellent pho¬ 
tos with good color saturation. The base mem¬ 
ory is only 1MB, but the camera can use 
optional PC Card memory or a hard disk. Its 
PC Card slot accepts a 170-MB hard disk dri¬ 
ve. PC Card flash memory in sizes of 4 MB, 8 
MB, and 16 MB can also be used. 

The PowerShot comes bundled with its 
own clever compact dock, the Camera 
Station, which let users connect it to PCs with 
a parallel cable to upload images-and voice 
annotations-using the TWAIN driver. The 
PowerShot 600 even sports a small micro¬ 
phone on top for voice recording. As a 
midrange product, the only missing items are 
an LCD viewscreen and a zoom lens. 

Toshiba PDR-2A 

Toshiba’s new PDR-2A color still camera 
offers a relatively affordable way to explore dig¬ 
ital photography. It’s expected to sell for less 
than $500. This model is designed for speed 
and convenience for both notebook and desk¬ 
top computer users. Impressive features of the 


compact PDR-2A include high resolution, a 
built-in PC Card, and a 2-MB SmartMedia 
removable flash memory card, based on the 
Solid State Floppy Disk Card (SSFDC) for¬ 
mat, which stores up to 24 images at high res¬ 
olution. With the built-in PC Card, the mobile 
computer user can immediately download, 
view, and drag-and-drop images into OLE- 
compliant applications without wasting valu¬ 
able time converting file formats. 

Imaging is performed by a compact 
330,000-pixel CMOS sensor, which provides 
greater dynamic range and power efficiency 
than CCD image sensors. Weighing in at less 



than 7 ounces and measuring a pocket-size 
105 mm x 55 mm x 20 mm, the PDR-2A is one 
of the most portable digital still cameras on the 
market. Bundled with the PDR-2A is compre¬ 
hensive PC/Mac software packages from 
Sierra Imaging and Live Picture. 

Sharp MD-PS1 

Taking full advantage of MiniDiscs (MDs), the 
MD-PS1 is capable of storing 140 MB of data 
(2000 images). It allows users to record and 
simultaneously play back images with audio 
data as well as text (log) data. The MD-PS1 
uses a 350,000-pixel CCD and comes with a 
2.5-inch TFT LCD monitor. In addition, a high¬ 
speed infrared wireless interface (compatible 
with IrDA version 1.0) lets users transfer 
images both to and from personal computers 
without the need for troublesome cable con¬ 
nections. 

Casio QV-300 

The QV-300 is the fifth in a series of digital 
cameras from Casio. The camera comes with 
4 MB of flash memory, which allows users to 
record up to 192 images at 320 x 240 normal 
resolution or as many as 64 images at 640 x 
480 fine resolution. 
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sion circuitry, while Olympus’s compo¬ 
nent features 4 million pixels, achieving 
both high resolution (2048 x 2048 pixels) 
and real-time readout. 

I here’s one major problem with CMOS 
sensors, however. Early chips have been 
plagued with noise contamination, which 
degrades the signal as it traverses the wire 
to the sensor readout. Japanese compa¬ 
nies are striving to overcome the noise 
problems by adding active CMOS cir¬ 
cuitry to reduce that residual noise to a 
negligible level. 

The Next Step 

Digital cameras have evolved through 
several stages since makers started to 
flood the market with a comprehensive 
range of models in mid-1996. Consumers 
are becoming more discriminating in 
terms of portability, ease of use, and sys¬ 
tem expandability, according to Jack 
Cheng, product manager at Ability Enter¬ 
prise Company Ltd., an affiliate of Canon 
Japan. 

For the consumer market, digital cam¬ 
eras fall into three price points: below 
$500, around $500, and near $ 1000. “Res¬ 
olution is a strong determinant of price,” 
says Cheng. Low power consumption. 


large image capacity, and a compact pack¬ 
age are also important features. 

Before they buy, users should decide 
what they want to do with their camera, 
advises Casio’s Wu. A model with 640 x 
480 VGA resolution is adequate for a wide 
range of applications, he says, adding that 
“units selling for less than $500 meet more 
than 80 percent of the digital image 
demand.” 

The models priced around $500 offer 
24-bit color and two resolution choices: 
120 \ .mo (standard) or 640 \ 480 (high) 
pixels. Standard resolution is acceptable 
for on-screen applications, but high res¬ 
olution is needed if you want acceptable 
hard-copy reproductions. Mostsub-$500 
cameras have only an optical viewfinder 
and offer the LCD screen as an option for 
viewfinding, image previewing, and in¬ 
camera editing. 

In a move to push digital imaging into 
the mass market, a handful of Taiwan 
companies has rolled out stripped-down, 
low-resolution (320 x 240 pixels) cameras 
priced at $199 or less. For the intended 
audience, “picture quality is not the only 
priority,” says Casio’s Wu. Affordability 
is also very important. 

Sharp’s Chen, however, would rather 


see cameras that can do more rather than 
cost less. “I think it will be more interest¬ 
ing to raise the capabilities of $300 to $500 
cameras rather than to drop prices fur¬ 
ther,” he says. 

Digital cameras priced below $ 1000 are 
currently delivering resolution of about 
100 pixels per inch, which supports a typ¬ 
ical computer screen’s resolution of about 
96 dots per inch (dpi). The Kodak DC 120, 
for instance, has a 836,400-pixel CCD 
imager and a motor-driven 3X zoom 
lens—rare in a digital camera priced 
under $1000. It uses memory cards that 
range in capacity from 2 MB to 10 MB. 

High-end digital cameras deliver the 
resolution needed to produce photo¬ 
graphic-quality prints equal to those from 
35mm film, but they’re priced upwards of 
$ 10,000. This breed is familiar to profes¬ 
sional and advanced amateur photogra¬ 
phers. These cameras incorporate such 
high-end features as interchangeable lens¬ 
es and manual control over f-stops and 
shutter speeds. 

Next-generation cameras must have 
better resolution, longer battery life, and 
larger memory capacity, and they must 
include the full range of basic features 
such as automatic focus, zoom lens, flash 



The QV-300 features a dual-focal-point lens 
(47*mm for wide angle and 106-mm for tele¬ 
photo) and a 2.5-inch TFT color LCD monitor, 
which doubles as a viewfinder. The QV-300, 
priced at less than $700, comes with several 
image editing packages, including Adobe 
PhotoDeluxe CD, ISR ixlaphoto, and Color- 
Desk Photo. 

Epson PhotoPC 500 

With resolution of 640 x 480 pixels in more 
than 16 million colors, the PhotoPC 500 has 
more of a conventional camera feel. The digi¬ 
tal camera records up to 30 high-resolution 
(640 x 480) images and 60 standard-resolu¬ 
tion (320 x 240) images in 24-bit color. It 
comes with 2 MB of memory, but users can 
add a 2-MB- or 4-MB-module, which cost 
$150 and $250, respectively. 


The PhotoPC 500 is one of the few digital 
cameras that accepts any 35mm camcorder 
lens or filter, and its fast shutter speed makes it 
good for capturing fast-moving images. An 
optional LCD viewer that connects to the side 
of the unit allows users to look at and delete 
images. The autofocus lens lets users zero in 
on subjects as close as 2 feet. 

The Photo PC 500 comes with new 32-bit 
TWAIN drivers for Windows 95. It also comes 
with Epson's own imaging software and a copy 
of Sierra’s Print Artist 3.0. This is an effective 
combination and a major improvement over the 
original Photo PC's software. The Photo PC 
500 software now enables you to download 
all images by pressing one button, which can 
be followed by a one-button erase. 

Ricoh RDC-2E 

The Ricoh RDC-2E is a feature-rich digital 
camera that sells for less than $600. It uses a 
410,000-pixel CCD and records images at 
768 x576 pixels in 24-bit color. Hard-copy out¬ 
put can be obtained from a video printer or 
directly from the computer to a printer. With 
the Close-Up function you can take pictures 
as near as 1 cm from the object. 

The RDC-2E’s 2 MB of built-in memory can 
hold as many as 41 still images; optional ATA 
flash memory cards allow up to 20 M B of stor¬ 
age. With 8 MB of PC Card memory, you can 


store 81 pictures in standard mode or 162 in 
economy mode, 20 seconds of video, or 100 
minutes of audio. The RDC-2E can record 
motion video with sound. Its image compres¬ 
sion algorithm offers six recording options: still 
images, document mode, sound, stills with 
sound, video, and video with sound. Although 
limited to 10 seconds, the sound recording is 
a useful way to annotate photos. 

Ricoh includes the PhotoStudio software, 
which makes it easy to transfer and edit pho¬ 
tos. The exclusive Ricoh multimedia software 
allows you to manage and manipulate images 
and sound files on Windows and Macintosh 
systems. Files can be saved in any number of 
popular formats, including TIFF, GIF, GIF 89A, 
PCX, JPEG, AVI, and WAVE. 
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Digital Images 


< npululity, .iiul high-quality viewfinder, 
limit m U D viewers, which are useful in 
determining whether the content and 
quality of an image are sufficient, will 
become standard. 

Other new features will include Uni¬ 
versal Serial Bus (USB) support and limit¬ 
ed video. For example, Ricoh is bringing 
to market a digital camera with sound and 
motion-video capability, boasting resolu¬ 
tion of 768 x 576 pixels; with this unit, 
users can record full-motion video and 
sound, although even with maximum 
data compression its 8-MB card has room 
for only a 5-second clip. 

These cameras will allow several ways 
to transfer pictures and store them in a 
personal computer, including a standard 
serial/parallel connector, USB connector, 
flash memory reader, or even a magne¬ 
to-optical (MO) drive, depending on how 
images are downloaded. Manufacturers 
believe some type of removable storage 
will be critical to consumer acceptance 
of digital cameras. 

Three relevant form factors for remov¬ 
able storage devices have emerged: Com¬ 
pactFlash, promoted by the Compact- 


Flash Association (CFA), led by SanDisk 
Corp.; the Miniature Card, driven by 
Intel and AMD; and the Solid State Flop¬ 
py Disk Card (SSFDC), backed by Toshi¬ 
ba and Kingston. It seems that most OEMs 
are reluctant to commit to an exclusive 
relationship. 

SanDisk’s CompactFlash card, adopt¬ 
ed by leading players such as Kodak, 
Canon, and Ricoh, is a PC Card product 
that can be used with desktop and note¬ 
book computer peripherals without spe¬ 
cial drivers or software. “We believe Com¬ 
pactFlash offers our customers the best 
cross-platform solution available today 
for storing pictures from digital cameras,” 
says Cheng at Ability. 

Sony’s MVC-FD7, on the other hand, 
uses a high-density floppy disk to store its 
images. This solution is somewhat inele¬ 
gant to look at, but the theory is sound. 
Weighing 600 grams, the camera is large 
(126.5 mm x 110.5 mm x 73.3 mm) main¬ 
ly because of the size of the floppy disk, 
but for the average user, floppies are 
familiar and universally available. 

Cameras that support wireless infrared 
downloads are extremely convenient. 


Sharp and Sony have implemented the 
technology into their latest cameras. 

Sharp’s Chen says the company is on 
the right track with its MD-PS1, which 
incorporates MiniDisc (MD) storage and 
wireless transmission technology. “We 
expect that other major camera manu¬ 
facturers soon will follow Sharp’s lead 
and introduce their own MD-based cam¬ 
eras,” he says. 

Beyond the Camera 

Color printers from Hewlett-Packard, 
Canon, and Epson are capable of photo¬ 
quality output equivalent to 2400 dpi. 
HP’s PhotoSmart printer reproduces an 8 
x 10 photo in 5 minutes and a 4 x 6 photo 
in 2.5 minutes. In addition to the printer, 
HP offers PhotoSmart photographic 
papers that are available in matte and 
glossy finishes; photos printed on these 
papers are virtually indistinguishable 
from traditionally printed photos. 

Fujifilm’s thermo autochrome NC-3D 
printer offers photo-quality printing from 
digital files. The company claims that 
the cost per print is at least half that of rival 
dye-sub printers. 

Before you print, though, you might 
want to manipulate your images. In the 
area of editing tools, every product men¬ 
tioned in this article comes with TWAIN 
drivers plus image editing software. Most 
of the cameras come bundled with their 
own TWAIN-compliant image-manipula¬ 
tion program. 

The cameras from Agfa, Casio, Olym¬ 
pus, and Umax come with Adobe’s Pho- 
toDeluxe, and the Kodaks come with Pic¬ 
ture Works Technology’s PhotoEnhancer 
Special Fun F'dition. PhotoDeluxe is a 
user-friendly and powerful image-man¬ 
agement package that lets you resize, 
crop, and edit pictures. PhotoEnhancer, 
on the other hand, lets you work with 
multiple images at once. It also includes 
a very helpful set of tools to make photo 
adjustments with ease. 

Arcsoft’s PhotoStudio, a Windows- 
based image-editing and special effects 
program, is now bundled with the cam¬ 
eras developed by Ricoh, Epson, Sony, 
and others. ArcSoft’s direct-connection 
feature lets PhotoStudio upload or down¬ 
load images directly from digital cameras. 
The images appear directly in PhotoStu¬ 
dio, ready for editing. □ 


Stella Kao is a freelance nnriter based in Taipei. 
Yon can reach her at meou@email.gcn.net.tw. 
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Hardware 


This month we look at Psion’s answer to Windows CE 
machines, and Internet protection from Integralis. 




Series 5 hand-held 
computer 

£440 ( 4 -MB); 

£50o(8-MB) 

Enter 1026 
on Inquiry Card. 


Psion's Big Upgrade 

P sion’s new Series 5 hand held computer is well positioned 
to compete against the armada of Windows CE-compati- 
ble computers on the market. It uses Grrus Logic's CL-PS7110, 
a powerful processor that integrates a 32-bit ARM 7100 RISC 
core, 16 KB of cache, an MMU, LCD control, a DRAM interface, 
a UART, and an infrared interface all on a single chip. With 8 MB 
of RAM and 6 MB of applications in ROM, the Series 5 is much 
more powerful than its Series 3 predecessors. It even lets you 
store up to 30 minutes of speech and embed voice notes into 
any document. 

A major strength of the Series 5 is its slick case design, which 
is based on a slide-out keyboard with keys that are large enough 
to touch-type on. Opening the case causes the keyboard to slide 
forward and the screen to rest against the sloping battery com¬ 
partment, making the device sit stably on a flat surface. 

In addition to a spelling checker, database, spreadsheet, diary, 
sketchpad, communications program, and an enhanced word 
processor, the package comes with PsiWin 2.0, a Wndows 95 
program that extends Windows Explorer to make the Series 5 
visible as an extra drive on your PC. When you drag a file from the 
Series 5 to the PC, the program will automatically convert the file 
during copying to the corresponding Windows format. 

On the downside, the optional e-mail and Web-browser pro¬ 
grams are not yet ready, and Series 3 binary programs will not 
run on the Series 5. However, applications written in Psion’s O PL 
language, except those that use POKEs to access the hardware 
directly, should recompile without problems. -Dick Pountain 


Psion U.K. pic 

London, U.K. 

+44 990143 050 

info@psion.com 

http://www.psion.com 


Motherboard 


Dual-Pentium-Pro 

Motherboard 

Taiwan MyComp is now producing 
and marketing a dual Pentium 
Pro-compatible motherboard, the 
TD6NF. Up to two 200-MHz P6 
processors can be installed in the 
board's dual ZIF sockets. The TD6NF 
uses Intel's 82440FX core-logic 
chip set. Eight 72-pin SIMM sock¬ 
ets allow up to 1 GB of EDO DRAM 
for system memory. This mother¬ 
board has five 32-bit PCI slots 
and three 16-bit ISA slots. On¬ 
board I/O includes built-in IDE, 
two 16550 UARTs, and one ECP/ 
EPP connector. The AMI BIOS fea¬ 
tures Plug and Play and green pow¬ 
er management. Two universal- 
serial-bus (USB) pin headers are 
standard, as are PS/2 keyboard 
and mouse connectors. The board, 
which uses the ATX form factor, 
measures 9.6 by 12 inches. 

Price: Call company. 

Contact: Taiwan MyComp 
Co., Taipei, Taiwan, 
+X862782 0201; 
fax: +886 2 782 7486; 
http:Hwww.mycontp-tmc.conx. 
Enter 1027 on Inquiry Card. 


Notebook 


MMX Pentium 
Notebook 

Mitac Ink knaiionai has announcid 
the release of its latest notebook, 
the 5026. The system supports 
Intel's latest 155-MHz Pentium. It 
also comes with MMX technolo¬ 
gy, which can boost multimedia 
performance. A built-in 33.6-Kbps 
modem supports speakerphone 



and answering-machine capabil¬ 
ities. Other standard features in¬ 
clude an IrDA port, a CD-ROM drive, 
and an MO drive. A 16-bit, 44-KHz 
sound chip that supports 3-D au¬ 
dio is also standard. Up to 64 MB 
of EDO DRAM can be installed in 
the four DIMM sockets. 

Price: 53499. 

Contact: Mitac Internation¬ 
al, Taipei, Taiwan, 

+ 88625018231 ; 

fax: +886 2 SOI 4265; 

JH.l Jn(it smt piink. mic. com. tw; 
http:/ / mitac. mic. com. tw. 

Enter 1028 on Inquiry Card. 


Storage 


DVD-ROM Drive 

FEATURING THE SAMI PHYSICAL DIMLN- 
sions as a standard CD-ROM drive, 
the GD-2000 DVD-ROM drive is de¬ 
signed to replace CD-ROM drives. 
It achieves a peak transfer rate of 
2.76 MBps and reads CD-ROM and 
CD-R discs at a rate of 3.0 MBps. 
In conjunction with a suitable de¬ 
coder, the GD-2000 is capable of 
playing back MPEG-2 compressed 
video and audio. It plugs into your 
PC through an EIDE interface and 
appears to the OS as a standard 
CD-ROM drive. 

Price: Call company. 

Contact: Hitachi Europe, 

Ltd., Maidenhead, U.K., 

+44 1628585000 ; 
fax: +44 1628585490. 

Enter 1029 on Inquiry Card. 


tv 


SEPTEMBER 1 997 BYTE 32IS 25 




























Intornational 


Software 


SOFTWARE 

T«l«phony 


I r;il I ic-Management 
Software for PBXes 

Hinomasm r roR Windows, a PC-basic 
rail-accounting and traffic-man¬ 


agement software package for key 
systems and PBXes, allows organi¬ 
zations to allocate costs to depart¬ 
ments and assess traffic levels and 
line requirements. Features include 
automatic filtering, a wide range of 
cost and traffic reports, fixed-cost 
reporting, and incoming-call analy¬ 
sis. In addition, the package has a 


presentation module that generates 
tables and graphics. 

Price: Cm 11 company. 

Contact: Softech Telecom, 

Ltd., Dublin, Ireland, 

+35.? 12953416; 
http:f/www 
.softech-telecom.com. 

Enter 1031 on Inquiry Card. 


Development 


Integrate UML 
and CORBA IDL 

The niw virsion of Select Enterprise, 
5.1, now supports the Unified Mod¬ 
eling Language (UML) as well as 
CORBA IDL generation. The IDL 
generator allows IDL to be compiled 
by CORBA 2.0-compliant object 
request brokers, such as ORBIX, DAIS, 
or ObjectBroker. Enhanced version- 
control facilities are also included. 
Price: Starts at £995. 

Contact: Select Software Pools, 
C Cheltenham, U. K., 

+44 1242 229700; 
http:Hwww.selectst.com. 

Enter 1033 on Inquiry Card. 


Network Management 


Applieation 
Management for NT 

NEIINSTAU 4.1, AN APP1ICATI0N-MAN- 
agement solution, now provides en¬ 
hanced security handling for Win¬ 
dows NT and improved remote 
application launching. The package 
also supports traveling users who 
work on several computers in dif¬ 
ferent locations by automatically 
installing applications on all rele¬ 
vant workstations. Although the 
Netlnstall program works under 
Windows NT, it manages 16-bit ap¬ 
plications the same way it handles 
32-bit applications. 

Price: Call company. 

Contact: Net Support GmbH, 
Berglen, Germany, 

+49 7195 9742 20; 
fax:4-49 7195 9742 97; 
http:!/wu/w. netsupport 
.gmbh.de. 

Enter 1032 on Inquiry Card. 
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Message Area QWBUmW. 1 


Processed 5 
Held 23 
Up Time 00000.00 
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Fred at Inside 
Fred at Inside 
Fred at Inside 
Fred at Inside 


To 

Sam at Second 
Sam at Second 
Admin_Ffont at Ft... 
Sam at Second 


MIME sweeper at Fr... Admin_Fiont at Fr... 
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Disposition 

Normal 

Normal 

Normal 

Virus 

Normal 


Subject 
Hi There 
Hi There 
Hi There 

A Virus was detect 


Message 


-L 


Mimes weeper 3.0 
£995 for 
50-user license 
Enter 1030 
on Inquiry Card. 


Integralis, Ltd. 

Reading, U.K. 

+44 1189 306 060 

http://www.mimesweeper 

.integralis.com 


Thwart Internet Threats 

\ A /' th the ris ' n9 P°P u,arit y °* the Fernet and the growing flood 

V V of data on public networks, companies are scurrying to find 
ways to protect themselves against the unauthorized transmission 
of sensitive and confidential corporate information and the legal risk 
of their employees accessing and redistributing inappropriate infor¬ 
mation, such as profanity. 

Traditionally, firewalls have been used to protect corporate net¬ 
works against unauthorized user access and unwanted applica¬ 
tion types. However, firewalls don’t protect a corporate network 
against content-based threats buried within e-mail messages or 
Web data. Now Mimesweeper 3.0, from Integralis (Reading, U.K.), 
promises that to do just that. 

Mimesweeper provides antivirus scanning of Web, FTP, and mail 
transmissions, plus a comprehensive range of content-manage¬ 
ment and control features. Mimesweeper can block specified U RLs 
and e-mail addresses. The product also features the ability to san¬ 
itize cookies and provides keyword and phrase search functions 
for the protection of restricted information. 

Initial versions of Mimesweeper performed automatic virus scan¬ 
ning of all inbound and outbound e-mail, disassembling messages 
and any complex attachments into their basic components before 
forwarding them to virus-scanning tools. Since then, the product 
has been enhancod to offer comprehensive content management 
and control. Versions 2.3 and higher conduct content-based analy¬ 
sis of messages, allowing network managers to control e-mail users, 
add legal disclaimers, archive e-mail contents, limit the size of at¬ 
tachments, stop junk e-mail, and prevent the unauthorized transmis¬ 
sion of information. Mimesweeper requires an Intel- based PC run¬ 
ning Windows NT 4.0 Workstation or Server. - Poter Holland 


Image database 
for the Mae 

lr YOU ART A DESIGNER CREATING IMAGES 
on a Mac or across a LAN, the Cumu¬ 
lus client/server database can help 
you manage your images. After you 
simply drag and drop an image onto 
the Cumulus environment, the pro¬ 
gram creates a thumbnail record 
that includes all details of the file, 
such as creation date, original ap¬ 
plication, and resolution. When you 
need to find the graphics at a later 
date, the program’s sophisticated 
search facility retrieves it quickly 
and without hassle. 

Price: Live users, £1499; 

20 users, £3899. 

Contact: 4 Sight (Internation¬ 
al), Ltd., Bournemouth , U.K., 
444 1202 758458; 
http:llwww.four-sight.co.uk. 
Enter 1034 on Inquiry Card. 


Business 


Interactive Business 
Simulation 
on the Web 

With Powirsjm Metro, wib deveiop- 
ers can create interactive business 
simulations on a Web page. The 
package comprises a visual devel¬ 
opment environment, an interface 
designer for the simulation model, 
and a simulation server. Powcrsim 



Metro supports multiuser simula¬ 
tion, which allows different users 
to play different roles in the same 
simulation model. 

Price: Call company. 

Contact: Powersim AS, 

Isdalsto, Norway, 

+47 56 542400; 
fax: +4756 342401; 
http:llwww.powersim.com. 
Enter 1035 on Inquiry Card. 
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One makes software theft 
illegal, the other makes it 

impossible. 


If you would rather take the law into your own hands, the DESkey range of 
products have security designed into the hardware. ASICs and microprocessors 
running proprietary algorithms provide real protection for your software application. 
A comprehensive range of drivers and our software protection utility, DESIock, work 
to bring the highest level of security with the minimum of effort. 

Call today for product information, demonstration units and technical advice. 



Don 7 just Dongle it- DESkey it 
PC MAC PC Card UNIX etc 




Microsoft 
Windows 95 



Data Encryption Systems Limited Silver Street House, Stiver Street, Taunton, Somerset TA13DL 
Tel +44 <0) IS2.i352.i57 Fax +44 (()) IS23.i52.i5S HUS +44(()) 1S23352259 Entailsales@desxxi.uk wuw.cies.co.uk 

S1ELPR0MA Sijendal42, 3972KC Driebergen, East bus 170, 3970AD Drielx'igen. 'Ihe Netherlands 
KJELECTRONICA Tel+31 (0)343 518724 Fax+31 (0)343 512286 Emailinfo@dfyroma.nl 


Circle 465 on Inquiry Card. 









Circlo 461 on Inquiry Card (RESELLERS: 462). 


For Any Standard Smart Card. 
One Drive Sets The Standard. 


ASE Drive'. Flexible, Secure, Easy-To-Use, Cost-Effective. 
The ASE Drive features: 

• Support for major ISO 7816-3, 2/3 wire and I 2 C® cards 

• Parallel port and RS232 interfaces • External and internal PC 
drive connections • Battery, power supply or internal PC power 

The ASE Developer’s Kit is a modular toolkit containing all you need to evaluate ASE Drive 
and create PC-based smart card applications. The ASE l)K includes ASE Drive, ASE Sq/l 
(high-level utilities, libraries and sample programs for DOS and Windows (3.11,95, NT)) 
and ASECaniv (a range of CPU and memory cards). 

For more information on ASE - visit our web site today ! 



PC Manufacturers - 
please call +972-8436-2288 
for OEM opportunities. 
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Int’l Office Aladdin Knowledge Systems Ltd. +972-5436 2222. Fax: +972-5-557 5796. K mail afc.c«ni 

North America Aladdin Knowledge Systems Inc. -«ok 0500, Fax: 1H7 m 0515. K mail aw sales#us ales com 

Germany FAST Software Security AG mil mfc>#fat-a&dr 

UK Aladdin Knowledge Systems UK Ltd. • :ui i in.nl vilcsOaldncoiik 

Benelux Aladdin Software Security Benelux B.V. ♦ 3124 64M444, Fax: +31 24 6451381. Email: aladdin# inrkbxm nl 

Call us for details of your local distributor! 


www.aks.com 


ALADDIN 


KNOWLEDGE SYSTEMS 






International Customer Service 

Contact your local BYTE Subscription Representative 


Benelux 

Gerry Westerhof 
Phone: 31 72 509 1855 
Fax: 31 72 509 1145 

Bulgaria 

Daniel Christov 
Phone/Fax: 359 2 943 4203 

France 

Eric Le Quinio 
Phone: 33 1 49 77 03 06 
Fax: 33 1 43 76 74 29 

Germany, Austria, 
Switzerland 

Wolfgang Brezina 
Phone: 49 89 525 847 
Fax: 49 89 529 850 

or Germany 

Dr. Margot Kahleyss 
Phone/Fax: 49 30 841 0161 

Greece 

Maria Hadjioannou 
Phone: 30 61 620384 
Fax: 30 61 272072 


BYTE 


Hungary 

Imre Szabo 
Phone: 36 76 488888 
Fax: 36 76 488889 

Ireland 

Ian Bangham 
Phone: 353 1 280 7133 
Fax: 353 1 280 7157 

Italy 

Enrico Campia 
Phone: 39 1 1 898 0723 
Fax: 39 11 899 4422 

Middle East 

Zafar Inamdar 
Phone: 971 4 666788 
Fax: 971 4 621149 

Poland 

Wlodek Bincyzk 
Phone/Fax: 48 2 2625 2275 

Russia 

Moscow: Dmitriy Koloskov 
Phone/Fax: 7 095 432 0500 
Novosibirsk: Oksana Gnezdilov 
Phone/Fax: 7 3832 495714 


Scandinavia, Estonia, 
Latvia & Lithuania 

Gunnar Sandbjerg 
Phone: 45 33 14 2226 
Fax: 45 33 14 2218 

ot Scandinavia 

Lauge Dehn 
Phone: 45 86 223188 
Fax: 45 86 228159 

South Africa 

Bernadette Jackson 
Phone: 27 31 7008628 
Fax: 27 31 7001979 
Johannesburg: MAST 
Phone: 27 11 8804988 
Fax: 27 11 4428327 

Spain 

Barcelona: Javier Casellas 
Phone/Fax: 34 3 238 0342 
Madrid: Eduardo Montojo 
Phone/Fax: 34 1 5716685 
or Henri Misrahi 
Phone: 34 1 7337346 
Fax: 34 1 7338970 

Turkey 

Cengiz Eren 

Phone: 90 216 345 3473 
Fax: 90 216 346 2464 

«W7 


United Kingdom 

Peter Gregson 
Phone: 44 1 61 430 3423 
Fax: 44 1 61 494 6976 
or John Luker 
Phone: 44 1 258 821114 
Fax: 44 1 258 821115 

Latin America 

Julian Sanchez 
Phone: 787-781-7796 
Fax: 787-749-0898 

Brazil 

Jocelio Valle 
Phone: 55 21 233-8180 
Fax: 55 21 233-8886 

Asia Pacific 

Rudy Teng 

Phone: 886 2 725 1701 
Fax: 886 2 725 1706 

South Asia 

Arijit Guin, Jr. 

Phone: 91 33 4408721 
Fax; 91 33 4405750 

If there is no BYTE representative 
listed above for your country, 
please contact: 

BYTE 

Subscriber Services 

PO Box 72, Galway, Ireland 
Fax: +1 353 91 752793. 

Phone: +1 353 91 752792. 
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Pentium II Systems 


New systems built around Intel’s 300-MHz Pentium II push high- 
performance solutions in two directions. By Robert L. Hummel 

The Pentium II Soars to 300 MHz 


n the never-ending race for 
speed, Intel has pumped the 
Pentium II CPU up to an awe¬ 
inspiring 300 MHz. However, 
when we challenged PC vendors to pro¬ 
vide systems, only two big-name vendors, 
Compaq and NEC, stepped up to the 
plate with 300-MHz systems based on the 
current 440FX chip set. 

Most were unable to ship hardware in 
time for our deadline. We surmised that 
the majority of manufacturers are sav¬ 
ing their 300-MHz chips for Intel’s new 
high-performance chip set, dubbed the 
440LX. The 440LX will add support for 
the performance-enhancing features, 
such as synchronous DRAM (SDRAM), 
Accelerated Graphics Port (AGP), and 33- 
MBps disk-drive access, that will truly 
showcase the 300-MHz Pentium IPs 
power. LX-based systems are expected in 
the fourth quarter. 

Graphics Diva 

Compared to the NEC PowerMate Pro¬ 
fessional, the Compaq Professional 
Workstation 6300 is unabashedly a high- 
end screamer. This dual-CPU-capable 
workstation is ruggedly built and fast. 

Our test unit was packed with 128 MB 
ofRAM,a4-GBSCSI hard drive, and a 16X 
CD-ROM drive. It came with Windows 
NT 4.0 and Service Pack 1. User-service¬ 
able components, such as the CPU and 
memory, are installed in slide-out mod¬ 
ules. The entire expansion-card cage 
comes out as a single unit, making shuf¬ 
fling expansion cards a delight. The chas¬ 
sis design is extremely user-friendly. You 
can open the case, remove modules, and 
install expansion cards and CPUs without 
using a single tool. 

In our BYTEmark tests (which are CPU- 
specific), the Compaq 6300 scored 4.25 
on the integer tests and 4.99 on the FPU 
tests—exactly what we’ve measured on 
other FX-based 300-MHz Pentium II sys- 


COMPAQ PROFESSIONAL 
WORKSTATION 6300 







TECHNOLOGY 

IMPLEMENTATION ★ ★ ★ it 
PERFORMANCE ★ ★ ★ ★ ★ 


terns (see “First 300-MHz Pentium II 
Results,” July BYTE). The Bapco and 
Viewperf benchmark results, however, 
were mixed compared to those of the 
NEC: PowerMate. 

Bapco’s Sysmark for Windows NT 4.0 
loads the system with a mix of applica¬ 
tions typical of office PCs and light-duty 
workstations. In Sysmark/NT 4, the 
Compaq 6300’s scores were lower than 
either the NEC PowerMate or compara¬ 
ble 266-MHz systems in all but the pre¬ 
sentation-graphics category. The 6300 is 
clearly not optimized for word process¬ 
ing. But when we pushed it to produce 
high-end 3-D graphics, it truly shined. 

We also ran the DX 3.0 and CDRS 3.0 
viewsets under Viewperf 5.0, an indus¬ 
try-standard OpenGL graphics perfor¬ 
mance benchmark (available at http:// 
www.specbench.org). On DX, the 6300 
turned in an impressive frames-per-sec- 
ond score of 5.80. Using the CDRS view- 


NEC POWERMATE 
PROFESSIONAL 



TECHNOLOGY ★ ★ ★ * 

IMPLEMENTATION * * * ★ 

PERFORMANCE ★ ★ ★ * 


set, the system returned a 36.54 rating. 
These scores handily beat comparably 
priced systems reviewed in the Decem¬ 
ber 1996 BYTE and Intergraph’s dual-Pen- 
tium II 266-MHz TD225 (see “3-D Price 
Breakthrough,” June BYTE). The 6300 is 
simply the fastest x86 graphics system 
we’ve tested to date. 

The secret to its stunning performance 
is Diamond Multimedia’s latest high-end 
graphics card, the Fire GL4000. With 15 
MB of RAM for frames and /-buffering 
and another 16 MB for texture buffering, 
combining the Fire GL 4000 with the 300- 
MHz Pentium II is akin to strapping a mis¬ 
sile to a rocket. 

At $12,600, the 6300 is pricey and 
clearly in a different category than the 
PowerMate. More than a third of the cost 
is due to the Fire GL 4000 board and the 
21-inch monitor. But if uncompromised 
high-performance 3-D graphics is your 
goal, the 6300 is a bargain. continued 
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The Pentium II Soars to 300 MHz 



Office Champ 

NEC set out to demonstrate that you can 
inject a 300-MHz Pentium II into a serious 
business PC without breaking the bud¬ 
get—and it succeeded. The test Power- 
Mate came with 64 MB of RAM, a 3.2-GB 
IDE hard drive, a 16x CD-ROM drive, and 
Windows NT 4.0 with Service Pack 3. The 


machine had an integrated sound system 
but no network interface. Still, it pushes 
practical office workstations about as far 
as they can go today. 

Scoring 4.25 on the BYTEmark integer 
tests (4.95 on the FPU tests), the Power- 
Mate finished in a virtual dead heat with 
the 6300, which isn’t surprising con- 


TECH FOCUS 


Designing at Light Speed 


BOARD DESIGN 


As clock speeds increase, designers are having an increasingly difficult time crafting meth¬ 
ods to exchange signals reliably between the processor, the chip set, and other components 
on the system board. 

A typical signal on a printed circuit board travels at over 118,000 miles per second-64 
percent of the speed of light. Although that's fast enough to circle the earth in about 200 
milliseconds, the same signal in a 300-MHz system requires a full CPU clock cycle to cross a 
12-inch circuit board. Signal timing becomes the overriding concern during board design. 

To ensure that signals arrive at their intended location at the right time, board layout must 
take into consideration trace lengths, component placement, and even the delay in routing 
the clock trace from the processor edge fingers, through the substrate, and to the processor core. 

As bus speeds climb into the UHF RF spectrum, digital design techniques merge with ana¬ 
log. because the copper traces on the circuit board begin to act like wave guides and anten¬ 
nas. Each pulse rings and overshoots, and is subject to cross talk and interference from adja¬ 
cent signals. 

When the processor sends out a signal into an ideal load, the signal voltage ramps up 
smoothly from its low value to its high value. When the signal is pumped into a real load, 
specifically a socket, circuit-board trace, and receiving component, the timing changes rad¬ 
ically. By the time the signal arrives at the target component, it has been mutated by reflec¬ 
tions, cross talk, and propagation effects. 

To make a bad situation worse, the Pentium IPs GTL+ (Gunning Transceiver Logic) bus uses 
low-voltage-swing I/O buffers. Although using a lower-voltage swing enables higher signal 
speeds, it also creates correspondingly tighter noise and timing tolerances than in older PC 
technologies. 

Finally, due to the large number of transistors and high internal clock speeds, the Pentium 
II generates large average current swings between low and full power states. This can cause 
the supply voltages on the circuit board to sag below their nominal value. Failure to antici¬ 
pate these swings during board design can change the signal timing and fatally damage the 
components. 


sidering that at the CPU level, both ma¬ 
chines are essentially the same. 

Bapco and Viewperf benchmark results, 
however, differed markedly. The Power- 
Mate’s video chores were handled by 
Number Nine’s Revolution 3D graphics 
card ($ 449 ), which came loaded with 8 MB 
of RAM. This card is well tuned and appro¬ 
priately priced for business or low-end 2-D 
or 3-D graphics applications. 

I he PowerMate adroitly executes 
mainstream office applications. Indeed, it 
beat the 6300 in all Sysmark/NT 4 cate¬ 
gories except presentation graphics. But, 
as indicated by the low Viewperf CDRS 
and DX benchmarks, the Revolution card 


PRODUCT INFORMATION 


Compaq 
Professional 
Workstation 6300 
$12,600 

Compaq Computer 
Corp. 

Houston, TX 

800-345-1518 

281-514-0484 

fax:281-514-1740 

http://www.compaq.com 

Enter 1020 

on Inquiry Card. 


NEC PowerMate 
Professional 
$4625 (estimated price) 
NEC Computer Systems 
Division 

Mountain View. CA 
800-632-4565 
508-264-8000 
fax: 508-635-4666 
http://www 
.nec-eomputers.com 
Enter 1021 
on Inquiry Card. 


is nothing you’d want to design your next 
animated feature film on. 

1 he PowerMate is a powerful business 
machine with enough horsepower to 
pinch-hit as a low-end graphics worksta¬ 
tion. With an estimated price of $4625, 
including a 17-inch monitor, it gets you 
to the 300-MHz arena without breaking 
your budget. □ 


Robert L. Hummel is an electrical engineer, pro - 
grammer, and consultant. You can reach him at 

rhummel@cheshire.net. 
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The UltraDaytona RAIDarray 
Storage that gives you peace of mind 


The new UltraDaytona RAIDarray '' is welcome news 
if storage problems have been weighing on your mind. 
That’s because the UltraDaytona takes just thirty minutes 
to install and is so reliable, once you’re up and running, 
you can forget it’s there. 

With the UltraDaytona, you can swap drives, power 
supplies, or fans without taking the subsystem off-line, 
so you can perform maintenance during "normal” hours 
without interrupting data availability. 

Plus, the new UltraDaytona 
RAIDarray is twice as fast as previous 
versions, and supports up to 128 MB 
of SIMM-based data cache for even 
higher performance. It’s available in 
several configurations, and features 
an optional expansion chassis for 
up to seven additional disks. 



Each UltraDaytona includes CMD StorageView" Lite, 
an easy-to-use GUI for setting up and monitoring the 
subsystem, as well as alarms that tell you when something 
needs attention. That way, you can address problems 
before data goes off-line, which makes the UltraDaytona 
a surprisingly stress-free storage solution. 

With that it mind, it should come as no surprise that 
CMD technical support is available 24 hours a day, seven 
days a week, 365 days a year. Just one more way owning 
an UltraDaytona will put your mind at ease. 

For more information, 
and a free white paper 
on RAID solutions, 
visit our web site at 
www.cmd.com or call 
us at 800-426-3832 
or 714-454-0800. 

<©> -.— 
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Scalability and reliability are the watchwords for 
Microsoft's newest Web server. By Steve Gillmor 


IIS 4.0 Scales New Heights 



I icrosoft’s Internet Informa¬ 
tion Server (IIS) started out as 
a strategic partner for Inter- 
I net Explorer. Their mission: 
put Microsoft back in the Internet game. 
IIS 4.0, shipping as a feature of Windows 
NT Server, integrates key transactional 
and management technologies from the 
forthcoming NT 5.0. The resulting serv¬ 
er provides scalable Web-based applica¬ 
tions for Internet service providers (ISPs); 
and for organizations, enhanced securi¬ 
ty features simplify entry to the emerg¬ 
ing e-commerce marketplace. 

For scalable Web application services, 
IIS can fold application invocation and 
scripting logic into a Microsoft Transac¬ 
tion Server (MTS) application. Now, 
Active Server Pages (ASP) scripts can run 
inside a transaction, so if any portion 
fails, the entire transaction is rolled back. 
Applications can also run in a separate 
memory space from the Web server, pro- 
tecting the server, the site, and other 
applications from an isolated application 
crash. When I triggered an ActiveX com¬ 
ponent that generated an illegal divide- 
by-zero, IIS 4.0 kept everything else run¬ 
ning and automatically restarted the 
crashed component on the next request. 

Out-of-process components can be 
dynamically loaded and unloaded with- 


TECH FOCUS 


Transaction Services 

IIS creates one Web Application Manager 
(WAM) for each app configured on the 
server. Each WAM runs in a "package." 
which can be either in or out of process; 
clients share in-process apps, but the serv¬ 
er creates an instance of the application 
every time a browser requests an out-of- 
process app. Microsoft Transaction Server 
manages processes as well as threads and 
database connection pools. 
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Internet 
Information 
Server 4.0 
(a feature of 
Windows NT 
Server) 

Microsoft 
Redmond, WA 

206-882*8080 

http://www 

.microsoft.com 

Enter 1024 
on Inquiry Card. 


Internet Information Server 4.0 uses Microsoft Management 
Console to configure global Web site properties. 


out bringing down the Web server. NT 
Server Fnterprise Edition 4.0 administra¬ 
tors can use its clustering services to 
offer failover service between Web sites 
on different servers. IIS 4.0 uses the 
Microsoft Script Debugger, so you can set 
breakpoints; run server-side scripts a line 
at a time; locate and fix run-time, syn¬ 
tax, and logical errors; and view variables, 
properties, or array element values. 

The new Microsoft Management 
Console (MMC) administers IIS, MTS, 
Index Server, and very limited mail and 
newsgroup tools from supplied snap-ins 
that can be packaged, saved, and e-mailed 
to delegate tasks. IIS does SMTP mail, 
though it’s a far cry from a functional e- 
mail server. Likewise, though you can 
create NNIT discussion groups, IIS won’t 
replace a real news server. 

Certificate Server manages X.509 dig¬ 
ital certificates, now emerging as a 
requirement for Internet commerce, and 
maps these (or other third-party certifi¬ 
cates) to NT' accounts for secure access 
without a user name and password. 

A browser-independent implementa¬ 


tion of host headers allows ISP adminis¬ 
trators to run multiple Web and FTP sites, 
with different host names and domains, 
from a single IP address. Support for 
HTTP 1.1 lets any client improve perfor¬ 
mance by exploiting pipelining and per¬ 
sistent connections. Administrators can 
allocate bandwidth so that popular sites 
don’t throttle less-visited sites. 

It appears Microsoft has done it again 
with IIS 4.0, packing in lots of must-have 
services that give you more reasons to buy 


RATINGS 


TECHNOLOGY * ★ ★ * * 

IMPLEMENTATION ★ ★ ★ * ★ 

NT. If they don’t mind selling their souls 
to Microsoft, organizations deploying 
traditional client/server applications on 
the Web can now robustly and securely 
exploit Microsoft’s ActiveX-based rapid 
application development tools. □ 


Steve C iillmor is a consultant for Southern Dig¬ 
ital. You can send e-mail to him at sgillmor 
@southerndigital.com. 
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Netscape's stab at a Web/desktop GUI is a snappy comeback 
to Microsoft's preemptive IE 4 strike. By Pete Loshin 


The Webtop Rolls Out on Netcaster 



I f you go around picking 
fights with bullies, you'd bet¬ 
ter have a secret weapon. 

1 Netscape may have the chops 
to beat any other Inter/intra/extranet 
software vendor, but with Netcaster the 
company is trying to beat Microsoft at 
the operating system game—and no 
one beats Billion Dollar Bill on the Win¬ 
dows desktop. 

Netcaster is Netscape’s first pass at 
turning Constellation, a dazzling, high- 
concept technology denioed at Comdex 
last fall, into a product. The idea: make 
every Internet (and intranet and extranet) 
resource look local. Integrate Web 
objects with the desktop, pour data from 
Web sites into banners and boxes and all 
other kinds of cool desktop containers, 
set up a portable persistent desktop that 
can follow you from one computer to 
another. And do it all with a GUI that 
moves beyond hierarchical folders and 
too many windows. It’s the same idea 
behind Microsoft’s new Internet Explor¬ 
er 4.0, which lets you manipulate Web 
objects on your IE 4.0 desktop, thus turn¬ 
ing Windows itself into a real Webtop 
with a uniform look and feel throughout. 

The Netcaster reality is slightly disap¬ 
pointing, if only because I expected so 


TECHNOLOGY ★ ★ ★ * 

IMPLEMENTATION * ★ ★ ★ 

much more. Subscribing to push content 
with new Netscape channels, with 
Marimba channels, or even just simple 
HTML pages is much easier than with IE 
4.0, and it works well for off-line brows¬ 
ing. The Netcaster tab sits on the edge of 
your desktop and pulls out a selection 
panel, with standard channels displayed 
at the top and a pull-up panel that you can 
use to store your personal channels. 
However, once you set up a channel as 
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Channels | Layout | Seculy | 


Money Manager 
Netscape Channel 
Wired 
samegame 


Channel Piocertw: • Nets 


Properties 
Update Now 


General Display 

Display Options 

Oefault Window 
G Webtop Window 



OK | Cancel | 


■ Channel Finder NetCdSter 

(included with 
ABCNEWScon Communicator, 
CBSSpomiin, which costs $59) 

■ (Windows 3.1,95, 
TheCNCTOwnr anc j jsjy. p ower M aC; and 

■ 

CNNfn major versions of Unix) 
Gartnor Group Arf Netscape 
Thi* Home Arts Not Communications 
infos™* industry v Mountain View, CA 

| mofwyxom's Monpy I 415-937-3777 

Wired http://home 

.netscape.com 

More Channels Enter 976 

on Inquiry Card. 


Netcaster channels have a handful of properties, most 
notably the option to turn a Web page into a Webtop. 


your Webtop, the result is like throwing 
a plank of plywood over your desktop: 
Direct access to desktop icons, as with 
IE 4.0, is denied, and you’ve got to shuf¬ 
fle open application windows up to the 
top of the Webtop to make them visible 
and accessible. 

Netcaster’s channel selector panel can 
be configured to pull out from either the 
right or the left of the screen, but the tab 
itself won’t go away; there’s also a small 
toolbar with browser control icons for 
navigating through Webtop content (or 
back to the normal desktop). Adding 
channels is easy: Click on one of the pre¬ 
set ones shipped with Netcaster or 
choose the “more channels” option to go 
to Netscape’s updated Channel Finder 
Web page. 

Depending on what you put on the 
Webtop, clicking on a link on it may open 
yet another Navigator window, or it may 
simply rewrite or modify the Webtop. 
And though you can subscribe to as many 


channels as you like, only one Webtop 
can be active at any given time, and each 
non-Webtop channel takes up at least one 
more window and lots of system 
resources. After three or four channels, I 
got lost in all the open windows. 

With a little coding, you can create neat 
intranet Webtop channels, putting in tick¬ 
ers and other objects and letting users acti¬ 
vate these as their desktops. Communi¬ 
cator is still one of the two best Internet 
client suites, and Netcaster adds very 
impressive and easy-to-use Web page sub¬ 
scription. While slightly less ambitious 
than IE 4.0, the Netcaster beta I used was 
more robust than the Microsoft com¬ 
petitor, and the Netscape product was 
expected to be available sooner. Net¬ 
caster is a nice addition to an already fea¬ 
ture-rich Communicator. □ 


Pete Loshin (ploshin@mgh.comj is technical edi¬ 
tor for soft ware reviews iitui author of 'Extranet 
Design and Iinplement.ition (Syl>ex t 1997). 
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hard disk 


WE THINK YOUR 

SHOULD BE A BIT MORE 

cient THAN THAT. 


UP TO 40% OI YOUR HARD DISK 

may be wasted space, reclaim 
IT WITH PartitionMagic* 3.0! 

PC manufacturers typically ship hard disks 
formatted with one large partition. You know it 
as the C: drive. Without repartitioning, that drive 
uses large, inefficient storage units or clusters to store 
your data. The result is that up to 40% of your hard 
disks capacity can be totally wasted. PartitionMagic 
lets you solve that problem by dividing your hard 
disk into smaller, more efficient and better organized 
partitions. Up to hundreds of megabytes of wasted 
disk space can be reclaimed quickly and easily. Its 
a no-brainer. For more information, visit our web 
site at: www.powerquest.eom. 


“How much extra space did I 
get on my hard drive? Would 
you believe 108 megabytes? 
Hiawatha Bray, Boston Globe 

“PartitionMagic ... not only 
gives you more space for data, 
but lets you manage your data 
better.” Jim Sundeen, PC Today 
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$ 
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•wWy run multiple OSs. 

°n»nue and protect your data. 



Buy PartitionMagic 3.0 and get $15 back from PowerQuest? Visit 
your local software reseller or call 1-800*720-0399 for details. 

Babbagges • Best Buy • CompUSA • Computer City • Egghead 

Electronics Boutique • Fry’s • J&R • Micro Center • Office Depot • Software Etc. 
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After you've done 
your spreadsheet, 
take it for 
a spin. 1 



166 MHz TD-22 

• Inter 166 MHz Pentium’ Processor 

• 16 MB Synchronous DRAM 

• 512K Pipelined Burst Cache 

• Intergraph Intense 3D™ 100 Graphics 
w/4MB EDO RAM 

• 1.7 GB 10ms EIDE Hard Drive 

• 12X EIDE CD-ROM 

• Microsoft* IntelliMouse* 

• 2 USB Ports, 2 Serial Ports, 1 Parallel Port 

• 15sd67 Monitor (14.0"viewable) 

& m MM model #475 

>1,649 


200 MHz TD-25 

• Intel* 200 MHz Pentium* Processor with MMX™ Technology 

• 32 MB Synchronous DRAM 

• 512K Pipelined Burst Cache 

• Intergraph Intense 3D™ 100 Graphics 4 MB EDO RAM 
•5.2 GB 10ms EIDE Hard Drive 

• 12X EIDE CD-ROM 

• Ensoniq™ 3D Wavetable Card plus Amp, Speakers & Mic 

• Microsoft* IntelliMouse* 

• 2 USB Ports, 2 Serial Ports, 1 Parallel Port 

• 17sd69 Monitor (16.0"viewoble) 

+ MM A mod «' #47 3 

>2,649 


233 MHz TD-25 HON 1 * 

• Intel 233 MHz Pentium* Processor with MMX™Technoloc 

• 32 MB Synchronous DRAM 

• 512K Pipelined Burst Cache 

• Intergraph Intense 3D™ 100 Graphics w/ 4 MB EDO RM‘ 

• 5.2 GB 10ms EIDE Hord Drive 

• 12X EIDE CD-ROM 

• Ensoniq™ 3D Wovetoble Card plus Amp, Speakers & Mic 

• Microsoft* IntelliMouse* 

• 2 USB Ports, 2 Serial Ports, 1 Parallel Port 

• 17sd69 Monitor (16.0"viewable) 

• 33.6 Baud FoyModem 

$2 999 "" 


Systems include: 30-day money-back guarantee, 3 year limited warronty*one year on site, Windows 95 w/30 Days Free Phone Support, 
Windows 95 ready 104-key keyboard, tool-free mini tower cose 






• Intel 266 MHz Pentium* II Processor 
•64M&EDO DRAM 

• ^Ifflfipelined Burst Cache 

• Intergraph Intense 3D™ 100 Graphics w/ 4 MB EDO RAM 

• 5.2 GB 10ms EIDE Hard Drive 

• 12X EIDE CD-ROM 

• Enjoniq’” 3D Wovetable Card plus Multimedia Keyboard 

• Microsoft' IntelliMouse* 

• 2 USB Ports, 2 Serial Ports, 1 Parallel Port 

• I Bd69 Monitor (16.0"viewoble) 

> 3,349 



Order Direct Now! 

1 - 800 - 254-5325 

or order on-line 
www.intergraph.com/express 
Next-day shipment available. 
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Vector illustration created exclusively with CorelDRAW by John Corkery. U.SA 



COREL 


DRAW7 


Also included: 

• Eight powerful utilities 

• 32,000 clipart images 
and symbols 

• 1,000 photos 

• 1,000 TrueType’ and 
Type I fonts 

• Over 450 CorelDRAW' 
templates 

• Over 250 3D models 

• Over 750 floating objects 

Producing outstanding illustrations is an incredibly smooth process with the revolutionary performance and power of 
CorelDRAW 7. This precision software lets you transform the masterpieces in your imagination into breathtaking 
reality. With Corel PHOTO-PAINT'" 7 for photo editing and bitmap creation, and CorelDREAM 3D 7 for 3D 
modeling and rendering, this award-winning graphics suite helps you tap into new creative worlds. It’s the software of 
choice for the illustration professional. 


Productivity, Power and Precision! 
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Suggested retail price plus applicable lam In USS Dealer may sell tar *ss Prices may very tram location to location 


www.corel.corr 
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Databases 


You can integrate text searches and relational data with ConText 
Cartridge and Oracle universal data server. By Ann O’Leary 


Managing Mission-Critical Text 


ver the past decade, organiza¬ 
tions have invested heavily in 
systems that enable rapid ac¬ 
cess to structured data stored 
in relational database management sys¬ 
tems (RDBMSes). Surprisingly, this in¬ 
formation represents only about 10 per¬ 
cent of a firm’s data, while the other 90 
percent exists as text in documents, man¬ 
uals, reports, e-mail, Web pages, faxes, 
and presentations. Until recently this tex¬ 
tual data couldn’t be accessed with the 
same ease and efficiency as structured 
data could be accessed. 

Traditionally, organizations that need¬ 
ed access to both of these types of data 
used SQL-based relational databases to 
access structured data, while text was 
stored in flat file systems and accessed 
through customized search/retrieval en¬ 
gines. But such engines typically lacked 
key data-management functions found 
in major relational databases, such as se¬ 
curity and transaction integrity. Another 
problem with this scheme was that any 
text stored in relational databases could 
not be searched natively using SQL. Such 
dual-system solutions are expensive, 
often requiring custom middleware to 
coordinate data changes and queries be¬ 
tween the text-search engine and the 
database system. 

Oracle resolved this dilemma with its 
ConText technology, which makes text 
a native data type of an Oracle RDBMS. 
This eliminates the costly dual-system ap¬ 
proach, since the same scalable and se¬ 
cure relational database houses both the 
structured data and the text. It also pro¬ 
vides a unified interface where textual in¬ 
formation can he rapidly searched and 
retrieved through SQL queries, often com¬ 
bined with associated relational data. 

Getting There from Here 

Oracle’s ConText Cartridge enables full 
text retrieval within Oracle’s universal 


data server. ConText accomplishes this 
by processing text into a format usable by 
an RDBMS and accessible via SQL (see the 
figure below). It also provides linguistic 
capabilities that deal with the ambigui¬ 
ties and language dependencies of text. 
The term Cartridge indicates that the 
ConText engine is a software module that 


extends a database’s capabilities to man¬ 
age the new text data type. 

The ConText Cartridge supports sev¬ 
eral different document-storage methods. 
The simplest one is the direct data store , 
which enables text storage in a text col¬ 
umn of a database, with one document— 
or any logical body of text—per row. De¬ 
pending on the column types chosen, 
each row can contain a text string as brief 
as a few names or as long as a book con¬ 


taining hundreds of thousands of pages. 

Another storage method involves 
keeping the documents in a filesystem or 
anywhere on the Web. In this type of sit¬ 
uation, the text column stores only the 
file-system or URL pointers to those doc¬ 
uments. ConText searches and retrieves 
the text contents at the end of these point¬ 


ers. While storing text in the database 
provides more robust data integrity, 
keeping files on the Web or in the file sys¬ 
tem may be more expedient. This feature 
is especially useful for constructing in¬ 
tranet search applications without hav¬ 
ing to copy existing Web pages to a cen¬ 
tral location. 

As the database stores the text docu¬ 
ment, ConText builds a text index that 
contains critical information about the 
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ConText eliminates the dual-system design often used 
to integrate a text search with relational data. 
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Managing Mission-Critical Text 


Turning Text into a Native Data Type 


SQL 

commands 


Incoming 

text 


As directed by the 
policy, ConText 
creates a text index 
for documents 
stored in the 
database. 


The policy governs 
production of a 
document index for 
any special search 
requirements. 


SQL commands use 
the indexes to search 
the text contents and 
retrieve the document. 



The indexes contain 
information about 
words in the 
documents and are 
stored as relational 
tables. 


Text (or pointers to 
external files or Web 
pages) is stored in a 
“text” column of the 
database. 


Remote file 
system or 
Web site 


Text itself (or file/URL pointers to text files) 
can be stored in database columns. 


AND CONTAINS(docs_tbl.text. 


dot miu in'scontents, .is illustrated in the 
hguii at unlit. Multiple Cion Text servers 
* in mu in parallel to reduce the index- 
)■» in mi ion nine for large documents. The 
index is stored and managed as a set of re- 
lat tonal tables in the database, which en¬ 
ables ConText to search and retrieve text 
mh irni.it i< m as rapidly as it can retrieve re- 
lational data. 

The index's relational tables contain 
information about every word contained 
m the documents, such as which docu¬ 
ments a certain word comes from, how 
many times it occurs in each document, 
what other words it's near, and by how 
much. Because text searches execute 
against these indexes (rather than direct¬ 
ly against the full text), they can he as rap¬ 
id as relational queries. 

The generation of a text index is gov¬ 
erned by a user-designated or default 
text fxdicy supplied with ConText. T he 
policy tells ConText how to index the 
text. A group of user preferences defines 
the characteristics of a given index. For 
example, there are preferences for lan¬ 
guages (e.g., English or Japanese), docu¬ 
ment format (e.g., Word or WordPerfect), 
document-location information (e.g., in 
the RDBMS or pointed to by a URL), and 
so on. The defaults are usually sufficient, 
hut you can create highly customized pol¬ 
icies for special search requirements. 

Because ConText Cartridge is inte¬ 
grated into the Oracle universal data serv¬ 
er, all development and administration 
tasks can he accomplished through the 
use of straightforward SQL and PL/SQL 
calls. Oracle’s SQL engine handles Con¬ 
Text queries, while ConText background 
processes automatically update text in¬ 
dexes and handle other administrative 
tasks. Developers don’t need to use spe¬ 
cial API calls to manage text, and they can 
take advantage of the data server’s capa- 
bilities, such as scalability and security. 

Using ConText 

The primary method of accessing Con¬ 
Text is through the CON IAI NS function, 
which enables SQL to query the contents 
of a document. This function can he in¬ 
cluded in a WHERE clause that also in¬ 
cludes conditions that are based on struc¬ 
tured fields. Here's a sample SQL call that 
uses this function: 

SELECT title 
FROM docs_tbl 

WHERE organization - ’Support’ 


’Webserver') > 0: 

The column docs_tbl . text holds 
the documents that you wish to search. 
Based on the text-query expression, the 
CONTAI NS function returns a numeric 
“score" that indicates the degree to which 
a given document matches the expres¬ 
sion. In this example, the expression re¬ 
quests an exact match on the word Web- 
Server ; the score will be higher for those 
documents in which Webserver appears 
the most times. 

The SQL call above simply returns the 
title of every document in which the tar¬ 
get word Webserver appears at least once, 
given that the document also meets the 
structured field condition (organiza¬ 
tion - ' Support'). When the user 
chooses from the title list, the application 
then retrieves and displays the specified 
document. 

To rank the results of a query accord¬ 
ing to the score, the SCORE function can 
he used, as in the following example: 

SELECT SCORE(O), title 
FROM docs_tbl 


WHERE organization - ’Support’ 

AND CONTAINS(docs_tbl.text, 
'Webserver',0) > 0 
ORDER BY SCORE(O) 

This call returns an ordered list of doc¬ 
uments. (The argument to SCORE is sim¬ 
ply an index, which is included as the 
third argument to the CONTAINS func¬ 
tion. It places no restriction on the rows 
returned.) For more complex ConText 
searches, the text-query expression can 
get more complicated, and the SQL call 
might have multiple CONTAINS clauses. 

ConText has been designed to easily 
upgrade existing Oracle-based applica¬ 
tions with text-search capability, thus 
offering users direct access to text that’s 
already stored in Oracle databases. Elec¬ 
tronic-commerce applications that man¬ 
age quantities, prices, and product-ID 
numbers can be upgraded to include 
searches on text descriptions of content 
or to offer the text data itself for sale. □ 


Ann O'Leary, a senior manager at Oracle , is 
resfxmsible for marketing the l Oracle universal 
data server and the ConText Cartridge. She can 
lw reached at aoleary@us.oracle.com. 
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Operating Systems 

An interface from emWare lets you control and monitor devices 
with a Web browser. By Michael Howard and Chris Sontag 

Managing Devices with the Web 




he Internet is an ideal me- 
| dium for device control. Its 
ubiquity and protocol stan- 
I dards make low-level device 
communications easy to implement and 
inexpensive. However, the Internet’s real 
advantage lies in its well-known graphi¬ 
cal interface that’s delivered by Web 
browsers. Using a Web-based front end 
simplifies the programming job, and it 
lets anyone—from any platform—man¬ 
age a device through a familiar interface. 

Having said that, operating devices 
this way can prove to be an expensive 
proposition. This is because device man¬ 
ufacturers have frequently used a skinny 
client/fat server paradigm. The Web- 
browser client had limited functions. The 
embedded device had to house not only 
its own intelligence, but also Web-server 
software that includes a file system, a 
TCP/IP stack, and interface components. 
This generally precludes the use of pop¬ 
ular low-cost microcontrollers that have 
only I to 4 KB of ROM and less than 100 
bytes of on-chip RAM. 

The company ern Wire, a developer of 
embedded devices, took a hard look at 
the problem, discarding the traditional as¬ 
sumptions about the client/server mech¬ 
anism. The resulting Embedded Micro 
Interface Technology (EMIT) can poten¬ 
tially make Web-based device control 
practical and inexpensive. 

Role Reversal 


Instead of the device incorporating all the 
necessary hardware and software re¬ 
sources, EMIT pushes as many tasks as 
possible onto a Windows- or Unix-based 
host machine—a skinny server/fat client 
design. The device gains access to the 
resource-intensive tasks on the client 
through a lightweight distributed-com¬ 
puting architecture implemented by 
emWare. 

Thus, EMIT’s device-resident Web 


server requires only 30 bytes of RAM 
and 750 bytes of ROM to operate, which 
lets it run on a host of low-cost embed¬ 
ded microcontrollers all the way up to the 
largest microprocessors. Because of the 
server’s tiny memory footprint, EMIT can 


use on-board EPROM to manage addi¬ 
tional device data (e.g., logging informa¬ 
tion) or store JavaScript class files and 
HTML documents. 

On the client side, the host system uses 
a library of preprogrammed functions. 
These functions minimize the device’s 
use of resources by assembling the de¬ 
vice’s graphical interface in the browser 
and helping manage communications 
with device-specific functions. For ex¬ 
ample, the embedded device stores com¬ 
pressed information as special tags in 
HTML files, and the desktop computer 
handles all the data expansion of the rags. 


EMIT’s Architecture 

EMIT provides the following services: file 
storage and retrieval, device subroutine 
invocation, security, device variable 
access, and device events. The first three 


services are normal Web-server features. 
For example, you implement device secu¬ 
rity through the use of well-established 
Web protocols. 

The last two services EMIT handles. 
Variables are data objects on the device. 
Access to them is accomplished through 
a secondary socket-server process. Java 
applets launched on the client can cre¬ 
ate a connection to the variable server 
and read and write variables through this 
service. Events are messages the device 
passes to the client. The receipt of an 
event message can trigger an executable 
function on the host workstation. These 


EMiTs Architecture 
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An embedded device uses HTML files and compressed 
data tags to communicate with a Web browser. 
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Imu lions i.in then log data to a database, 
-end t in.nl, or communicate with other 
devices. 

You create the client’s Java-based user 
interlace (Ul) through an HTML file that 
m vc »kes a container applet. The file spec¬ 
ifics which generic interface components 
are part of the Web page, what they look 
like, where they go, and to which embed¬ 
ded variables or functions they are con¬ 
nected. The data on the device controls 
the interface and its operation but is not 
burdened with the cost of storing these 
large interface components. 

EMIT provides five modular software 
components, as shown in the figure 
“EMITs Architecture.” Starting on the 
client side, they are: 

• The emObjects are a function library 
composed of JPEG/GIF graphics or Java 
applets. The Java container applets im¬ 
plement the client’s UI. Such objects 
include standard Abstract Windowing 
Toolkit (AWT) components, as well as 
device-specific components such as an 
LED bar graph, a seven-segment display, 
and an analog meter. There are even 
transparent buttons that can overlay an 
actual image of the device. Certain em¬ 
Objects also execute in response to events 
the device returns. 

• The emManager coordinates the cli¬ 
ent’s locally stored GUI components with 
items on the device, thus providing a 
coherent view of the device’s operation 
in the browser. The emManager also han¬ 
dles the privilege and validity checks of 
all requests. A polling mechanism (used 
for the simplest devices) or a token-pass¬ 
ing mechanism maintains the status of 
device variables. A socket-server process 
makes this data available to Java applets. 

When the status of the device changes, 
it returns an HTML page that contains 
microtags (described below) to the client. 
The emManager substitutes each micro¬ 
tag with its corresponding emObject, and 
the browser creates the interface from 
this combination of HTML and emOb¬ 
jects. Because emObjects can be Java 
applets, you can use the interface to issue 
commands back to the device. 

• The emMicro is the device’s small, spe¬ 
cial-purpose Web server. It works in con¬ 
junction with the emManager to provide 
file , variable, and function access on the 
device. You access all device resources via 
tables. For each service the device sup¬ 


ports, there is a table of name/attribute 
information. (Typical device services are 
functions, variables, events, static docu¬ 
ments, and dynamic documents.) Com¬ 
mands the client sends are processed by 
a command interpreter that looks up 
function addresses or variables through 
these tables. Sample commands are Ge t - 
Variable,GetStaticDocument, Set- 
ByteVar,and InvokeFunction. 

• Microtags are small (I byte or more) 
packets of highly condensed information 
that define device controls (e.g., switches, 
buttons, and LEDs). Microtags are em¬ 
bedded in the HTML page that represents 


the device interface. It’s relatively easy 
for manufacturers to create custom mi¬ 
crotags to match the capabilities of any 
particular device. 

• The emNet is an efficient, adaptable 
serial protocol that lets developers use a 
lightweight communications protocol 
for building small applications. The em¬ 
Net is a message-based master/slave 
protocol that uses a combination of pack¬ 
ets and stream data. All data is sent as 
binary values with prefix-encoded com¬ 
mands. The emManager and emMicro 
operate on top of any network transport 
that can deliver emNet’s small packets. 

Applications for EMIT 

Companies are currently developing a 
number of applications that exploit EMIT. 
For example, agricultural equipment 


manufacturers are adding EMIT-enabled 
devices to monitor all kinds of farming 
equipment, such as tractors, combines, 
and irrigation systems. Weiser Lock is 
adding EMIT to its electronic door lock 
to monitor the lock via an exact replica¬ 
tion of a lock’s touchpad, as shown in the 
screen below. Not only does EMIT let you 
change a lock’s status, such as unlock at 
8:00 in the morning and lock at 5:00 in 
the afternoon, it also provides the abil¬ 
ity to view historical data, such as how 
often a lock was enabled and disabled. 

EMIT can provide a means for medical 
professionals to monitor all types of med¬ 
ical equipment remotely, such as fetal and 


heart monitors, and intravenous infusion 
systems. This technology can signifi¬ 
cantly reduce medical costs, while at the 
same time providing a more efficient way 
to manage such systems. Further ex¬ 
amples of EMIT-enabled devices are 
available at http://www.emware.com. 

These are only a few sample applica¬ 
tions that companies are developing that 
can use EMIT. Until now, applications 
such as these have been very difficult 
because of the resource requirements at 
the device. This technology will sim¬ 
plify the development of the next gener¬ 
ation of remote-controllable networked 
embedded electronic devices. □ 


Michael / toward is the architect of EMTT. Chris 
Son tag is president of entWare, Inc. You can 
reach them at eng@emware.com. 
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Organizing your ATM network into a hierarchy will make 
for efficient routing and allow for expansion. By Jeffrey Fritz 


Routing and Switching in ATM Networks 



I ike the monarchies of old, 
asynchronous transfer mode 
(ATM) switches can run 
I under hierarchical relation¬ 
ships. A hierarchical relationship means 
that some ATM switches are placed in 
address positions subordinate to other 
switches in the network. This differs from 
a flat approach, in which every switch is 
at an equal level with every other switch. 

You assign the address hierarchy of the 
devices during the initial network design, 
but you should plan for it to change over 
time—because invariably it will. There¬ 
fore, consistency in address numbering 
while ordering (moving up and down) 
the hierarchy is important. So is leaving 
room in the hierarchy for growth: When 
you add switches to the network, there 
will be available address ranges for addi¬ 
tional hierarchies. In a sense, this is like 
assigning subnets in an IP network, where 
you want to leave room to add subnets 
and add hosts to current subnets. 


It’s In the Address 

An ATM hierarchy is created through the 
assignment of the Network Services 
Access Point (NSAP) address. The NSAP 
address is 20 bytes long. It includes a 13- 
byte (104-bit) prefix, a 6-byte media 
access control (MAC) address, also called 
an end system identifier , and a selector 
byte that serves as a subaddress. The 
network uses the information in the 13- 
byte prefix to create the hierarchy. At 1 
bit per level, this means the system ad¬ 
ministrator can create as many as 104 
hierarchical levels. Practically, most net¬ 
works will do just fine with three to five 
hierarchical levels. 

It is also important to give each switch 
a unique address prefix, different from the 
address prefixes assigned to other switch¬ 
es and devices in the same network. Fur¬ 
thermore, all subordinate switches and 
ATM devices connected to a particular 


switch should be based on the address of 
the primary switch in the hierarchy. 

The figure “ATM Hierarchy” shows 
how a section of an ATM network hier¬ 
archy might be configured. Notice that 


in this hypothetical campus network 
arrangement, the NSAP address 39.10.0A 
is assigned to the Colson building core 
switch, with a mask of FF.FF.FF. The inter¬ 
mediate switches (Stewart Hall, Colson, 
and Business and Economics) are 
assigned NSAP addresses that are subor¬ 
dinate to the related core switch. For 
example, the Stewart Hall switch is 
assigned as 39.10.0A.01, with a mask of 
FF.FF.FF.FF. That makes the switch sub¬ 
ordinate to the Colson core switch. Sim¬ 
ilarly, the Bursar edge switch is assigned 
)9.10.0A.01.01, with .i mask of PF.FP 
.FF.FF.FF. That makes it subordinate to 
both the Stewart intermediate switch and 


the Colson core switch. 

In simple ATM networks, establishing 
a hierarchy may not be necessary. How¬ 
ever, in larger networks, a hierarchy 
becomes essential. Besides creating a log¬ 


ical ATM addressing structure, the hier¬ 
archy makes ATM call routing simpler 
and more efficient by providing a logi¬ 
cal address path through the AI M net¬ 
work. Hierarchical addressing also posi¬ 
tions the ATM network to participate in 
the Private Network-to-Network Inter¬ 
face Phase 1 (PNNI-1) when it becomes 
available. The PNNI-1 protocol sup¬ 
ports the concept of peer groups. F'ach 
peer group consists of multiple ATM 
switches operating in the same hierar¬ 
chical level. They communicate through 
a peer group leader with switches in 
other hierarchies. All of this is based on 
hierarchical address structure. 

continued 

SEPTEMBER 1 997 BYTE 4 7 


ATM Hierarchy 


</> 

<D - 

«I 


II 

o 


% v> 

f| 

il 


II 


Fr.FF.fF.fF.fF 



A hierarchical arrangement of ATM switches directs 
a packet through the network fabric. 


www.byte.com 






































Core 


I limitin' lull implementation of PNNI- 
I i|»p« i mi, there is no standard way in 
" !•■» h ATM switches can automatically 
l« ir n the network topology. This means 
that the hierarchy must point the way 
through the ATM switching maze. Using 
hierarchical call routing, cells on the back¬ 
bone intended for a device located in the 
Bursar’s IAN will be directed through the 
Colson core, the Stewart intermediate 
and, finally, the Bursar edge switch. 

Switching Issues 

The best place—perhaps the only place— 
to locate the core switches is in the back¬ 
bone. Core switches are responsible for 
the heaviest traffic flow and the largest 
number of call setups. Consequently the 
core switches should never be oversub¬ 
scribed. Oversubscription occurs when 
more bandwidth heads to the switch than 
it has capability to handle. This is not 
much of a problem in edge switches; in 
fact, it can be advantageous. Statistical 
multiplexing techniques operating in the 
edge switch can easily handle the extra 
traffic load. However, oversubscription 
is deadly in the core switches because they 
must switch all the network traffic across 
the backbone. They are also the easiest to 
bog down if they are required to run addi¬ 
tional services. For example, while it is 
possible to provide support for legacy 
networks, such as Ethernet or Token 
Ring, via IAN Emulation (LANE) services 
in the core, it is usually best to run them 
in the edge or the intermediate switches. 
This allows the core switches to concen¬ 
trate on backbone call routing. 

Intermediate and edge switches are 
located between the user and the back¬ 
bone. An edge switch is at the end of an 
ATM network. Typically it is an ATM 
switch feeding legacy networks via LANE 
services. In the figure on the previous 
page, the Bursar switch is an edge switch. 
For smaller networks, an intermediate 
switch may not be necessary. In that case, 
the edge switch can connect directly to 
the core. As its name implies, an inter¬ 
mediate switch lies between the back¬ 
bone and an edge switch. For example, 
the Stewart Hall switch, located between 
the Colson core and the Bursar edge 
switch, is an intermediate switch. 

The decision as to where LANE is run¬ 
ning depends on the particular ATM 
implementation and on how the indi¬ 
vidual ATM devices handle the LANE 
processes. For networks that have highly 


Routing and Switching in ATM Networks 



A router manages the Layer 3 protocols for multiple emulated 
LANs through one point on the ATM network. 


departmentalized infrastructures, the 
IAN Emulation Server/Broadcast and 
Unknown Server (LES/BUS) services 
should be run in the edge switches. This 
gets the IANE services physically close to 
the departments that are connecting to 
the various emulated LANs (e-LANs). 
There needs to be only one IAN Emula¬ 
tion Configuration Server (LECS) per 
AIM network, so it can run in whichever 
intermediate or edge switch you choose. 

Once and Future Routing 

LANE 1.0 operates strictly in a bridged 
environment. This begs the question of 
why we need to route at all in lANE 1.0. 
The answer is that routing is not neces¬ 
sary in a single e-LAN environment. 
However, it is not a good idea to design 
an enterprise network with only a single 
e-LAN. Doing so creates a large broadcast 
domain that can overload LANE services. 
Therefore, just as routed networks have 
multiple subnets, most ATM networks 
have multiple e-LANs. 

Every e-IAN functions as a separate 
group using its own LES/BUS. Intercon¬ 
necting multiple e-lANs requires a router 
typically called a one-arm router. It is 
called this because there is only one phys¬ 
ical interface (usually 155-Mbps OC3 
fiber) from the ATM switch to the router. 
As the figure above shows, instead of 
routing between multiple physical inter¬ 
faces, the one-arm router simply routes 
the Layer 3 protocols onto multiple e- 
lANs connected through the same inter¬ 


face. The router can be a card that is 
inserted into an ATM switch, or it can be 
a stand-alone router. 

I his scenario will change dramatically 
when LANE2.0and Multi-Protocol Over 
ATM (MPOA) 1.0 arrive. Routing is accom¬ 
plished through MPOA using a technique 
known as virtual routing. To do this, 
MPOA uses the Next Hop Resolution Pro¬ 
tocol (NHRP). NHRP allows address 
queries to be passed between different sub¬ 
nets without requiring physical routers. 
While LANE 1.0 requires a router to con¬ 
nect different e-LANs, with LANE 2.0 a 
router will be necessary only to span dif¬ 
ferent A IM networks. 

Designing for the Future 

It is always a good idea to design for today 
with an eye toward tomorrow. Estab¬ 
lishing switching hierarchies that are well 
thought out and paying careful attention 
to routing in your ATM networks will pay 
big dividends now and in the future. 
Attentive network design will result in 
solid network performance and pave a 
good migration path toward MPOA and 
PNNI-1. Building networks that function 
efficiently today but also link to the tech¬ 
nology of tomorrow should be every net¬ 
work administrator’s goal. □ 


Jeffrey Fritz dlritz@wvu.edu; is responsible 
for advanced network technology at West Vir¬ 
ginia University. He's author of Remote LAN 
Access: A Guide for Networkers and the Rest 
of Us (Manning/Prentice-Hall FTR). 
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Graduate to ths Next Level* 


9.1 X9X 10 = 73 

Other entry-level RAID systems require you to anticipate your future stor¬ 
age needs due to confusing choices in controllers and enclosures. 
Graduating to the next level becomes difficult, if not impossible. 
AjHxAiray gives you true scalability by featuring the same controller 
and enclosure architecture whether you have 9 drives 
or 90 drives. You can start with a deskside tower 
using 9.1GB drives, increase your capacity ten times 
and move to a 73.5* rack with 100% investment pro¬ 
tection. 

From any entry point to a multi-terabyte RAID solu¬ 
tion, each XvjvtxArray component can be used 
toward your system's move to the next grade. 

Multiple hosts are supported, allowing for numerous 
configuration options. So you can really show that 
you’ve done your homework when you need to 
increase your storage capacity with Artecon's 
AjMxArray 

No other RAID system on the market offers the scala¬ 
bility and investment protection of ZvfttxAiray - at 
any price. 


For departmental to enterprise storage needs, XvjvixArray offers these 
top-of-the-class features: 

Performance - Our RAID controller surpasses the competition with 
I/Os of up to 4600 per second. Ultra-Wide, end-to-end SCSi achieves 
transfer rates of 40MB/s burst and 33MB/s sustained. 

Hot-Swappable Controllers - Hot-swap removable controllers allow 
for high availability and redundancy of your RAID system. 

Package Density - Configure up to 82GB of total capacity and still 
have room for hot-swappable failover controllers in only 7" (4u EIA). 

JBOD/Tape Inline - Backup your RAID system inline with DLT or hot- 
swap 8mm tape devices all within the same XvjHxAnay chassis. 

AjMxArray subsystems are compatible with Sun, HP, SGI, IBM, 

Macintosh and PCs. Custom configurations and -48VDC telco models are 
also available. 

So, if you are looking for a new and better way to solve your RAID stor¬ 
age problems, study up on Artecon’s New RAID Math. Check out 
our website or give us a call to see how It all adds up! 



1-800-USA-ARTE 

www.artecon.com/raid 


h Artecon 


Capturing The World In Storage" 

A Member ttf the Nonlir (inutp a{ (om/Hiniett 


6305 El (’amino Real, Carlsbad, CA 92009 
Phone 760-931-5500, FAX 760-931-5627 email: raidmath5('*'nrtccon.com 
Nihon Artecon 81-03-5458-8260 A Artecon II.V. 31-53-483-2208 A Artecon France 33-1-6918-1850 A Artecon U.K. 01344-636390 


Artecon and the Artecon logo an* registered trademarks of Artecon. Inc l.ynxArray is a trademark of Artecon. Inc All .Slu r trademarks an* proprietary to their respective manufacturer* 
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"They thought my new multipath Back-UPS® Office " was 
just a big surge suppressor - then the lights went out.' 



it last, a safe place to plug everything: multipath Back-UPS Office 
for workstations, PC's and peripherals 


1 Power problems attack computers relent- 
9 lessly. Did you know that you have a better 
_9 chance of winning the lotteiy than of escap- 
f —* ing power problems? 

,Wr problems are tin* single 
j'est cause of computer data 
r s and hardware damage. 


problems. When a surge hits an unprotected periph¬ 
eral, it can blaze down serial cables and datalines, 
and toast your expensive PC. Multiple peripherals 


Multipath Means Total Power Protection 


** ffintrr. Atu sml ftmmrlfu kin on f c m fmtrr \ 


Back-UPS Office provides 
clean, reliable power for your 
entire system. Instantaneous 
h.utery backup ensures unin- 
i< irupted operation of your 
CPU, monitor and an external 
storage device. Full-time surge 
suppression and site-wiring 
fault protection spreads a true 
multipath safety net under 
any remaining peripherals, 
like moderns, printers, faxes and phone systems. 
Itack-UPS Office also provides convenient 
HlockSafc' outlet spacing to handle all size plugs - 
even large transformer blocks. 

Unique multipath protection keeps your 
PC and data safe 

Plugging phone lines or other peripherals into your 
computer increases your vulnerability to power 

01997 A PC Al Trademarks are the property ol Ihow owners BF08EF 
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and datalines to and from 
your system are vital, but dan¬ 
gerous. Without them you 
can’t do your job. If a power 
sag locks your keyboard or 
reboots your computer before 
you’ve saved work, or while 
you are downloading from the 
Internet, you can lose data, 
time and money. Instead of 
increasing your risk by 
waiting, join over 8,000.000 
satisfied computer users 
worldwide who prefer APC to 
protect hardware and data. 


Back-UPS Office protects your entire system 
Until now, protection for your entire system 
required several devices. Back-UPS Office means 
dean, safe power to every peripheral, and instant 
battery backup to keep your system from 
crashing. It means protection for less by 
integrating the security of a surge sup- 
pressor with the power of a UPS, guaran¬ 
teed up to $25,000. (See policy for details) 



r■ hi i i nm 


See redemption card fo t mote information. If redemption card is missing 
please call ow PowerFax line at 800-347-FAXX and request literature 
*1301. Or. download the redemption card from ogr Web Site at: 

http.7/www.apcc.com/engti|h/promo/promo025.htm. You can also fax 
the coupon below to APC at (401) 788-27P7. 


FREE SOLUTIONS GUIDE! 


Just complete the information below and 
send to APC to receive redemption informa¬ 
tion regarding the $30 Rebate Offer. Welt 
send you «i free 60 Page Solutions Catalog 
just for filling out the coupon! 


(~1 YES! Send mo a $30 Rebate Redemption Card. 

□ NO, I’m not mtorestod atttns hme but please 
send me a Ireo 60 Page Solutions gurie. 


i 


Company 


C*y/Town 
Stole _ 


Country 


Brand ol UPS used? 

Brand ol PCs used?_ 

Brand ol Servers usod? 


I* 0ept.A2.RB 


(800)347 FAXX PowerFax 


(888) 289 APCC x8224 
Fax: (401) 788-2797 • www.apcc.com 

132 Fairgrounds Road. West Kingston. Rl 02892 USA 
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It combines the Pentium Pro's architecture and MMX instructions 
into a package for low-cost systems. By Clive Maxfield 

The Pentium II Revealed 



first started playing with mi¬ 
croprocessors back when I 
MHz was considered state 
of the art. Today, a 200-MHz 
Pentium Pro doesn’t raise any eyebrows, 
and Intel’s Pentium II is available in 233-, 
2 66 , and 100-MI Iz flavors. 

In addition to its high frequencies, the 
Pentium II features a dramatic new pack¬ 
aging style. While this is primarily of in¬ 
terest to circuit-board designers, its im¬ 
pact on desktop-system designs and costs 
can make you think twice about purchas¬ 
ing a Pentium Pro system. For program¬ 
mers and users, the Pentium II offers the 
MMX instruction set, which is of use in 
multimedia, digital-video, content-cre¬ 
ation, and games applications. This arti¬ 
cle examines the differences between the 
Pentium Pro and the Pentium II. 

Architectural Differences 

When the Pentium Pro first became avail¬ 
able, it sported a number of significant 
enhancements over its predecessor, the 
Pentium. For example, the Pentium Pro 
featured a concept called the Dual Inde¬ 
pendent Bus (DIB) architecture, which 
addressed existing system-bandwidth 
limitations. It did this with two buses: a 
processor-to-main-memory bus and a 
processor-to-L2-cache bus. The proces¬ 
sor could access both buses simultane¬ 
ously for better throughput. 

The Pentium Pro can execute up to 
four instructions per clock cycle. It also 
features dynamic execution, which incor¬ 
porates the concepts of out-of-order and 
speculative execution. The Pentium Pro 
has a 12-stage superpipeline, as compared 
to the Pentium’s five-stage counterpart 
(or six stages for a Pentium with multi- 
media extensions [MMX) technology). 

It employs multiple branch prediction 
based on both past history and knowl¬ 
edge as to how each op code is typically 
used. While still compatible with exist¬ 


ing x86 applications, this branch-pre¬ 
diction logic improves the Pentium Pro’s 
performance over the Pentium’s. 

The Pentium II inherits the Pentium 
Pro’s superpipeline and DIB architecture. 
However, the biggest change is in its in¬ 
ternal logic: the Pentium II has larger LI 
caches and supports Intel’s MMX instruc¬ 
tions. These 57 new instructions enable 
64-bit data words to be treated as two 32- 


bit, four 16-bit, or eight 8-bit chunks. This 
permits the same operation to be per¬ 
formed on each chunk simultaneously, 
thereby facilitating features such as full¬ 
screen video. (See “x86 Enters the Multi- 
media Fra,” July 1996 BYTE, for more in¬ 
formation.) 

Also, unlike the Pentium Pro, which op¬ 
erates at 3.3 V, the Pentium II operates at 
2.8 V, thereby allowing Intel to run it at 
higher frequencies without unduly in¬ 
creasing its power requirements. While 
a 200-MHz Pentium Pro with a 512-KB 
cache consumes about 37.9 watts of pow¬ 


er, a 266-MHz Pentium II with a 512-KB 
cache burns 37.0 W. 

Processor Packaging 

The Pentium Pro consists of a multichip 
module containing two dies: the proces¬ 
sor core and the L2 cache. This module is 
supplied in a pin-grid array (PGA) pack¬ 
age. 'Phis is inserted into a zero-insertion- 
force (ZIF) socket, known as Socket 8 on 


the circuit board; the pin attributes were 
defined by Intel. 

At first glance, the Pentium II appears 
to be radically different from the Pentium 
Pro, but it is conceptually very similar. 
From the outside the Pentium II appears 
to be huge because it’s packaged in what 
Intel refers to as a single-edge-connect 
(SEC) cartridge. It plugs into a connec¬ 
tor called Slot 1 on the motherboard. 

In fact, the Pentium II is a cross between 
a multichip module and a hybrid using 
an FR4 (printed circuit board) substrate, 
as shown in the figure above. Intel dou- 




Edge connector simplifies board 
layout for dual-processor designs. 


The Pentium II uses industry-standard L2-cache parts. 
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The Pentium II Revealed 



Support for two processors and EDO DRAM reduces system costs. 


bled the processor’s on-chip LI cache 
(iwo separate 16-KB caches for data and 
instructions, for a 32-KB total). The com¬ 
pany also separated the processor core 
from the L2 cache. The result is six indi¬ 
vidually packaged devices on the SEC 
cartridge substrate. These devices consist 
of the processor, four industry-standard 
(i.e., low-cost) burst-static-cache RAMs, 
and one tag RAM, which was previous¬ 
ly integrated on the L2 cache die. The L2 
cache chips and the tag RAM are pre¬ 
sented in conventional quad flat packages 
(QFPs), while the core processor is pack¬ 
aged as a leadless grid array (LGA). 

The SEC cartridge conveys further de¬ 
sign advantages. The Pentium Pro’s PGA 
package requires 387 pins, while the SEC 
cartridge uses only 242. This one-third 
reduction in the pin count is due to the 
fact that the SEC cartridge contains dis¬ 
crete components, such as termination 
resistors and capacitors. These items pro¬ 
vide signal decoupling, which means that 
far fewer power pins are required. 

Furthermore, laying down the system- 
bus traces between multiple Pentium Pro 
processors using the Socket 8 style is ex¬ 
tremely arduous and typically forces 
board designers to increase a board’s lay¬ 
er count. The SEC cartridge’s in-line pin 
arrangement dramatically improves cir¬ 
cuit routing, which lets designers employ 
less-expensive four-layer boards. 

Supporting Cast 

As the figure above shows, the Pentium 
II employs a gunning-transceiver-logic 
(GTL+) host bus that offers glueless sup¬ 
port for two processors. This provides a 
cost-effective, minimalist two-processor 
design that allows symmetric multipro¬ 
cessing (SMP). 

The two-processor limitation is not im¬ 
posed by the Pentium II; rather, it’s dic¬ 
tated by the supporting chip set. How¬ 
ever, by initially limiting the chip set to 
a dual-processor configuration, this al¬ 
lows Intel and workstation vendors to 
offer dual-processor systems in a timely 
and economical manner. Power users de¬ 
manding the ultimate in performance can 
expect a quad-processor version of the 
Pentium II chip set to appear in the future. 

In the figure above, note the PMC 
and DBX chips, which are collectively 
referred to as the 440FX chip set. The 
450KX (low-end) and 450GX (high-end) 
chip sets used by the Pentium Pro support 
only fast-page-mode (FPM) memory de¬ 


vices, so these chip sets are obliged to 
provide memory interleaving to reduce 
memory cycles. The problem with inter¬ 
leaving is that all the memory slots have 
to be occupied, which increases the cost 
to the user for memory upgrades. The 
440FX chip set doesn’t offer memory in¬ 
terleaving, but it does support extended 
data out (EDO) DRAM, which improves 
memory performance by reducing clock 
latencies. 

System Issues 
and Performance 

Many Pentium 11-based systems offer 
only X-3-3-3 memory timing. This means 
that, when a block of data is read from 
memory, the first access requiresXclock 
cycles to set up the initial access. X for the 
440FX chip set equals seven, nine, or 12 
cycles, depending on whether the system 
gets a page hit, page hit/row miss, or page 
miss, respectively. Subsequent accesses 
take only three clocks per access, as im¬ 
plied by the 3-3-3 moniker. 

Access in this context refers to read¬ 
ing a 64-bit chunk of data, known as a 
quad word. But vendors who pay atten¬ 
tion to signal-integrity issues and employ 
high-quality components, such as buff¬ 
ers and terminators, can actually wring 
a faster X-2-2-2 timing out of the proces¬ 
sor. Intergraph’s 440FX-based TD and 
TDZ Pentium II systems, for example, are 
built to deliver this memory timing. 


Also, Intergraph’s designers have built 
an SEC look-alike “gender-bender” car¬ 
tridge that sports a Pentium Pro. Thus, 
users can buy a Pentium Pro-based sys¬ 
tem and then upgrade the gender-bender 
cartridge^) to full-fledged Pentium II SEC 
cartridges in the future. The only require¬ 
ment is to exchange a couple of jumpers 
that modify the frequency and voltage 
levels of the system clock. 

At 266 MHz, the Pentium II delivers a 
SPECint95 of 10.8 and a SPECfp95 of 6.89. 
For those who don’t run exotic bench¬ 
marks for a living, how does this realisti¬ 
cally measure up? Intergraph’s internal 
evaluations reveal that a 266-MHz Penti¬ 
um II runs real-world applications any¬ 
where between 5 percent and 30 percent 
faster than a 200-MHz Pentium Pro (both 
with 512-KB caches). For a large number 
of these applications, the performance 
improvement falls in the 20 percent to 25 
percent range. 

Considering this performance im¬ 
provement and the potential of system 
vendors passing the Pentium ll’s cost sav¬ 
ings on to their customers. I’d say that 
Intel has done us proud. □ 


Clive Max field is on the technical staff at In¬ 
tergraph Computer Systems (l luntsville , AL). 
He is the coauthor of Bebop BYTEs Back (An 
Unconventional Guide to Computers) (Doone 
Publications , 1997). You can contact him at 
http://ro.com/~bebopbb. 
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A look at back-end database access for Office 97 applications 
and batched server updates. By Rick Dobson 


Using ODBCDirecf s Advanced Features 



I launched a discussion last 
month of ODBCDirect, a 
client/server technology that 
I especially targets Office 97 
developers. It provides at least three ben¬ 
efits to corporate developers. 

First, it delivers more remote data-pro- 
cessing flexibility in a smaller footprint 
than going through Access's database 
engine. Jet. Second, ODBCDirect's tight 
integration with the Office 97 applica¬ 
tions enhances the worth of Data Access 
Objects (DAO) and Visual Basic for Appli¬ 
cations (VBA) programmers by letting 
them serve up back-end data to corpo¬ 
rate desktops like never before. Third, 
the licensing of VBA to dozens of third- 
party firms broadens the selection of 
routes for tapping ODBCDirect’s power. 
This article builds on last month’s Pro¬ 
gramming column by going beyond the 
basics to showcase a collection of ad¬ 
vanced ODBCDirect features. 

How does ODBCDirect contrast with 
other back-end database-connectivity 
options? ODBCDirect links to ODBC data 
more quickly and with fewer resources 
than going through Jet. However, Jet has 
its own special benefits, including het¬ 
erogeneous database joins, bound forms, 
and controls. Developers must choose 
which projects will benefit most from 
ODBCDirect’s speed and finer-grained 
functions versus Jet's traditional and easy 
route of ODBC access. 


From Back End into Excel 

My first sample application drops data 
from a SQL Server data set into an Kxcel 
spreadsheet. This shows how to drop 
back-end data into friendly environments 
and illustrates interesting ODBCDirect 
development issues. While this example 
works with Excel, it sets up the ODBCDi¬ 
rect workspace and connects to the Pubs 
database with the same code I used last 
month for Access. This sharing of com¬ 


mon code among Office 97 applications 
shows VBA’s ability to dramatically re¬ 
duce development time. 

Two additional points merit attention 
besides the actual code. The only way to 
derive the benefit of ODBCDirect’s small 
footprint is to use it outside Access. This 
is because Access loads Jet, even when 
you use ODBCDirect workspaces exclu¬ 
sively. For Excel or other applications 


References - VBAPioject 


&va4aWe References: 


0 Visual Basic For Appfccations 

0 Microsoft Excel 8.0 Object Library 
0 OLE Automation 
0 Microsoft Forms 2.0 Object Library 
0 Microsoft Office 8.0 Object Library 

□ VBAProject 

□ Active Setup Control Library 

□ ActiveMovie control type kbrary 

□ IE Popup Menu 

□ IE Super Label 

□ IE Timer 

□ Indeo 4 Type Library 
internet Explorer Script mo Object, 


- 


You must explicitly reference DAO 3.5 
to use ODBCDirect outside of Access. 


that rely on ODBCDirect to avoid using 
Access inadvertently, you must reference 
the DAO 3.5 Object Library explicitly. In 
Excel, choose the Tools menu and select 
References. Then scroll to Microsoft DAO 
3.5 Object Library and select its check box 
before closing the References dialog box, 
as shown in the screen above. 

The listing “From the Back End to 
Excel” on page 54 begins by creating a 
string, stSOL, that contains the SQL for 
the data that it will download. A query- 
def, qdf YTD, relics on this string. The 
OpenRecordset method for the query- 
def returns the rows from SQL Server to 
the workstation’s local recordset, rsYTD. 
After some spreadsheet maintenance, a 
Whi le.~Wend loop copies the values from 
the DAO recordset to Sheet I, the active 


sheet. Offset methods move the active cell 
to the proper spreadsheet location before 
a simple assignment statement performs 
the copy. 

Cached, Batched 
Updating 

One of ODBCDirect’s more advanced 
features is its ability to perform cached, 
local updating of server-based data. 
ODBCDirect introduces batch optimistic 
updating. This facilitates the download¬ 
ing of a recordset that’s used to cache the 
local updates and the subsequent batch 
updating of those records on the server. 

Other database users can edit records 
between the time you download your 
records for local processing and upload 
them back to the server. When the edits 
of others conflict with yours, the two ver¬ 
sions collide on the server. ODBCDirect 
includes several built-in mechanisms for 
facilitating collision reconciliation. 

First, batch optimistic updating auto¬ 
matically detects, counts, and marks col¬ 
lisions. Second, ODBCDirect provides 
simple techniques for overriding other 
changes with your own. Third, proper¬ 
ties permit you to compare and contrast 
the various values of a collided field on a 
record. The example illustrates how to 
get started coding this capability. 

Batch optimistic updating requires a 
minimum of six steps. First, you create 
an ODBCDirect workspace. Second, set 
the workspace’s DefaultCursorDriver 
property tod bUseCl ientBatchCursor. 
Third, forge a link to a server database via 
an ODBCDirect connection or database 
object. Fourth, create a local recordset 
based on server-based data with the 
OpenRecordset method. You must spec¬ 
ify dbOptimi sticBatch forthe lock- 
edits argument. Fifth, perform edits as 
necessary to the local recordset cache. 
Last, use the recordset’s Upda te method 
with a dbllpdateBatch type argument. 

continued 
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ODBCDirect Features 


From the Back End to Excel 

'Create row returning recordset from server 
stSQL “SELECT titles.title_1d, titles” & 
“.title, titles.ytd_sales FROM titles" 
Set qdfYTD - conPubs.CreateQueryDef("“. 
stSQL) 

Set rsYTD - qdfYTD.OpenRecordset 
'Insert column headings 

Sheets(“Sheet1“).Cel 1s(1, 1).Value - “Title' 
Sheets(“Sheet 1").Cel 1s(1. 2).Value - _ 
“YTD_Sales" 

Sheets(“Sheet 1").Cel 1s(2. 1).Activate 

'Copy rows 

While Not rsYTD.EOF 

ActiveCel1.Value - rsYTD!Title 
ActiveCel1.0ffset(0. 1).Activate 
ActiveCel 1.Va 1 ue - rsYTD!ytd__sales 
ActiveCel 1 .OffsetU. -1).Activate 
rsYTD.MoveNext 

Wend 


Cached, Batched Updating 

'Make connection 

Set wspPubs-CreateWorkspace("PubsSession". 

“admin". dbUseODBC) 
wspPubs.DefaultCursorDriver 


- dbUseClientBatchCursor 

stConnect - “ODBC;DSN-Pubs;UID-sa;PWD-;” & 
"DATABASE-Pubs" 

Set conPubs - wspPubs.OpenConnection _ 

(“”. . . stConnect) 

‘Create cached recordset 

stSQL - “SELECT Stor_Jd, Ord_num." & _ 

"title_1d. qty FROM Sales" 

Set rsSales - conPubs.OpenRecordset(stSQL. 

dbOpenDynaset, 0. dbOptimisticBatch) 
'Modify local cache and attempt 
'to update server 
While Not rsSales.EOF 
rsSales.Edit 

rsSales'qty - rsSalesiqty + 3 
rsSales.Update 
rsSales.MoveNext 

Wend 

rsSales.Update dbUpdateBatch 
'Force in changes even if there 
'are conflicts 

intIterations-rsSales.BatchCol1isionCount 

- 1 

For j - 0 To intlterations 
rsSal es . Bookmark - __ 

rsSales.BatchCol1isions(j ) 

Next j 

rsSales.Update dbUpdateBatch. True 


The second, fourth, and sixth steps are 
critical ones. Batch optimistic updating 
requires that you set the Defaul tCur¬ 
sorDri ver property to dbUseCl ient¬ 
BatchCursor. The use of dbOpt i- 
misticBatch for the lockedits 
argument in step four enables batch opti¬ 
mistic updating. The dbUpdateBa tch 
parameter for the type argument in step 
six instructs ODBCDirect to send the local 
cache to the server as a batch of records. 

My code excerpt “Cached, Batched 
Updating” has four code blocks. First, it 
makes the back-end server connection. I 
show this code so you can see precisely 
how and where to specify the Default- 
CursorDri ver workspace property. 

The second block creates a recordset, 
rsSales. and completes the invocation 
of batch optimistic updating by refer¬ 
encing dbOptimisticBatch in an 
OpenRecordset method. You also need 
a recordset type that is not read-only, as 
the code shows using the dbOpenDy 
naset. argument. 

The third code block performs a series 
of edits to the cached data in its 
While«.Wend loop. The Update method 
inside the loop caches the changes locally. 


The Update method outside the loop 
sends these updates from the local cache 
to the server. 

The fourth code block illustrates a sim¬ 
ple collision-reconciliation rule. It over¬ 
writes all collisions on the server with 
those from the local cache. After the ini¬ 
tial batch update at the end of the third 
block, ODBCDirect marks those records 
in the local cache that collide with the 
server. It also retrieves the conflicting 
server values. The code shows how to 
copy data from the local cache to the 
server and then update them en masse. 
The last line uses a dbUpda teBa tch argu¬ 
ment that sends all the changes to the 
server. The T rue parameter forces those 
changes over the server data. 

Asynchronous Operations 

ODBCDirect can open asynchronous 
connections, querydefs, and recordsets. 
ODBCDirect also lets you move asyn¬ 
chronously to the last record in a record- 
set. Each of these functions can take a 
while: Consider moving to the last of 
2,000,000 records—on a remote server. 

ODBCDirect\s asynchronous capabil¬ 
ities let you use this time locally while you 


are waiting for a remote server to respond 
to a command. However, you will have 
to write code that checks when the asyn¬ 
chronous activity concludes. An object’s 
stillExecuting property permits you 
to run tasks while you wait for the prop¬ 
erty to turn false or cancel the operation 
if it takes too long. 

Always wrap your updating code state¬ 
ments in a transaction when running 
tasks that can modify a remote database. 
This permits your program to “roll back” 
any completed updates if the task gets 
canceled, or if it didn’t complete the 
operation within a specified maximum 
duration. 

ODBCDirect offers powerful ways to 
add value to back-end databases. VBA and 
DAO developers have new opportuni¬ 
ties to serve up back-end data to users in 
familiar, friendly environments. I hope 
Microsoft sees fit to upgrade ODBCDi¬ 
rect with events, so that it’s easier to man¬ 
age asynchronous functions. □ 


Kick Dobson, Ph.D. t is president of CAB, Inc., 
a dii hi I hi sc and Internet development consul¬ 
tancy. You can send e-mail to him at 

Rick Dobson@msn.com. 
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Announcing the 
I AutoView Commander; 

the keyboard/video/mouse switch 
with all the right stuff! More ways to 
select attached servers with convenient on¬ 
screen menus, traditional Cybex push-buttons 
or a quick keyboard sequence. Better design for 
easy reconfiguration without powering down 
the switch or attached servers. And best of 
all... it costs less than many comparable 
switches. Now that's good stuff. 

One Company. One Solution. Cybex. 




Cybex Computer Products Corporation 
p' 4912 Research Drive Huntsville, Alabama 35805 USA 
^ (800) 93CYBEX (29239) • (205) 430-4030 fax 

http://www.cybex.com 
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Corporation. Banyan is a trademark of Banyan Systems Inc. Netware is a registered trademark of Novell Inc. Lantastic is a registered trademark of Artisoft 
Inc. Microsoft, Windows NT, and the Microsoft Logo are trademarks or registered trademarks of Microsoft Corporation. 

Come see us at: NetWorld+Interop, Oct. 8-10, Atlanta, CA, Booth#3945 
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ActiveX 

DEMYSTIFIED 


It's invasive. It's ubiquitous. But 
what , exactly , is ActiveX? 

By David Chappell 
and David S. Linthicum 



I f you use a computer, Microsoft’s ActiveX is prob¬ 
ably part of your life. Whether you like it or not, 
the ActiveX technologies have become an essential 
I part of Microsoft applications and tools; they are 
even finding their way into Microsoft operating systems. What 
impact is ActiveX having? How does it affect the millions of 
Microsoft-oriented developers and the tens of millions of 
Microsoft users? Answering these questions first requires ad¬ 
dressing another question, one that turns out to be surprising¬ 
ly hard to answer: Just what exactly is ActiveX? 

First of all, get rid of the idea that the label “ActiveX” refers 
to some well-defined technology or group of technologies— 
it doesn’t. Instead, ActiveX is a brand name, like Calvin Klein 
or Ford. As with other brand names, what it’s applied to can 
vary over time. 

Still, the technologies grouped under the ActiveX umbrella 
aren’t completely random. Many of them (but by no means all) 
are somehow related to the Internet and the Web. More impor¬ 
tant, all ActiveX technologies are built using Microsoft’s Com¬ 
ponent Object Model (COM). But the obvious next step—defin¬ 
ing ActiveX to encompass all COM-based technologies—is 
wrong. COM has found its way into almost everything Micro¬ 
soft does these days, including Microsoft Office and Windows 
itself, and clearly these products aren’t part of the ActiveX fam¬ 
ily. Annoying though it may be, we have to learn to live with 
this fuzzy, marketing-oriented notion of ActiveX—it’s the only 
one that’s accurate. 

But didn’t ActiveX grow out of Object Linking and imbed¬ 
ding (OLE), Microsoft’scompound-document technology? In 
fact, wasn’t ActiveX just a new name for what was once called 
OLE? The answer to both questions is, “Well, sort of.” 


The Four Ways of ActiveX 

The core technologies that enable ActiveX include 
COM/DCOM (the object model), ObjectRPC (the 
transport), the registry (a database of component 
locations), monikers, automation, and structured 
storage. All ActiveX components can be ^ 


COM 

Server 


COM 




1 In-Process Server 


If the component is local and designed to be 
an in-process server |e.g., an ActiveX control), 
the client instantiates it and communicates 
with it using COM. 


Remote system 




4 In-Process Remote Server 

If the remote component has been written to take 
advantage of Microsoft Transaction Server, it can run 
in-process to the transaction server but still use 
DCOM to talk to the client. 
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started the same way: The client calls CoCreatelnstance. 
Unless the call specifies a particular remote 
machine, the call checks with the local 
registry database to locate the called 
component. 
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Out-of-Process Server 

K the component is local and designed to be a 
local, out-of-process server (e.g., Excel), the 
client instantiates it and also communicates 
with it using COM. 
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If the component is remote, but the client didn't specify a remote system, the client's 
registry will contain the name of the machine on which the component should be created. 
COM system code examines that machine's registry to learn the name of the executable to 
run. If the client explicitly specifies a remote system, the client's registry is bypassed, and 
COM directly accesses the registry on the specified system to determine which executable 
to run. In either event, the client and the component will communicate using DCOM. 
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ActiveX Demystified 


The story begins with OLE, a technolo¬ 
gy for creating compound documents. 
While OLE’s first release was focused sole¬ 
ly on compound documents, the next 
release, OLE 2, introduced COM. COM 
grew out of the OLE architects’ desire to 
provide a more general mechanism for 
allowing one piece of software to provide 
services to another. Accordingly, while 
OLE 2 was the first technology to use it, 
COM isn’t really tied to compound docu¬ 
ments in any significant way. Very quick¬ 
ly, then, COM began to be used in tech¬ 
nologies that had nothing whatsoever to 
do with compound documents. 

So now Microsoft had a nice, general 
infrastructure technology—but it’s not a 
product—and needed a brand name. The 
company’s marketing wizards, perhaps 
unfortunately, chose to use “OLE” as that 
brand name. Deciding that the term 
should no longer be viewed as an acronym, 
Microsoft began adding the “OLE” tag to 
every technology that used COM. Most of 
these technologies, of course, had nothing 
at all to do with compound documents, so 
the company spent several years trying to 
convince all of us that “OLE” no longer 
referred to just compound documents. 

Then, in the spring of 1996, the com¬ 
pany changed its collective mind one more 
time. A new brand name, ActiveX, was 
chosen, and “OLE” was again deemed to 
refer only to compound documents. And 
while OLE had once been a common brand 
name for nearly all COM-based technolo¬ 
gies, COM had by now become so widely 
used that it was no longer possible to apply 
one name to everything. The result is 
today’s undeniably confusing situation: 
ActiveX refers to a loosely defined set of 
COM-based technologies. OLE once again 
refers only to compound documents. And 
COM, which was always the most impor¬ 
tant thing anyway, gets used more and 
more in the Microsoft world. 

An important point to make here is that 
although the marketing label applied to 
many COM-based technologies has 
changed, COM itself has not. “The core 
spec for COM has been stable since 1993,” 
according to Joe Maloney, COM group 
manager at Microsoft. “We’ve added addi¬ 
tional functionality, but the definition of 
what COM is has remained consistent.” 
Applications written against COM’s initial 
release still work unchanged today. 

The idea of an object model that's 
divorced from a programming language 
can seem odd. We understand what an 


object is in C+ + or Java, but what's a COM 
object? A straightforward way to think 
about COM is as a packaging technology, 
a group of conventions and supporting 
libraries that allows interaction between 
different pieces of software in a consistent, 
object-oriented way. COM objects can be 
written in all sorts of languages, includ¬ 
ing C+ +, Java, Visual Basic, and more, and 
they can be implemented in DLLs or in 
their own executables, running as dis¬ 


tinct processes. A client using a COM 
object need not be aware of either what 
language the object is written in or whether 
it’s running in a DLL or a separate process. 
To the client, it all looks the same. 

Having such a general approach for 
packaging software turns out to be sur¬ 
prisingly useful. Two applications coop¬ 
erating to give the user the illusion of a 
compound document, for example, can 
implement that cooperation as interac¬ 
tions between COM objects (which, of 
course, is exactly what happens with OLE 
compound documents today). Code that’s 
downloaded from a Web server to run 
inside a browser can appear as a COM 
object to the browser, providing a standard 
way to package downloadable code 
(which is what ActiveX controls do). 

Even the way an application interacts 
with its local operating system can be spec¬ 
ified using COM (and new APIs for Win¬ 
dows and Windows NT are now often 
defined as COM objects). Despite its ori¬ 
gin in compound documents, COM can 


be usefully applied to a host of software 
problems. 

Persistence 

Creating a COM object by loading the right 
code is all very well, but is it enough? For 
some objects, the code is all that’s really 
needed, but many objects also need the 
correct data loaded into them. These 
objects need to load their persistent data. 
COM supports a number of persistence 


mechanisms. The simplest is file-based 
persistence, where an object just loads its 
persistent data from an ordinary file. For 
more complex situations, there’s also a 
COM-based solution called structured star- 
age. With structured storage, something 
analogous to a file system is built inside 
every file. Made up of storages, which are 
like directories, and streams, which are like 
files, structured storage allows many COM 
objects (possibly running inside many dif¬ 
ferent applications) to share a single file. 

When a client program creates a COM 
object, it’s the client’s responsibility to tell 
that object where to find its persistent data 
(if it has any). For COM objects that need 
to load persistent data, then, clients must 
do two things: Create the object itself, 
then tell it where to find the persistent data. 
COM supports other kinds of persistence, 
too, but ordinary files and structured stor¬ 
age are among the most commonly used. 

Monikers 

For many clients, creating and initializing 


Transactions and Components 


A traditional transactional application tells 
a transaction server that it should begin 
a transaction, makes changes, then tells the 
transaction server to commit or abort all of 
those changes. But this traditional approach 
doesn’t work when the transactions are being 
performed by components. Why? Remem¬ 
ber that the primary goal of component-based 
development is to allow building applications 
from independently created parts. If each 
component were always used alone, the tra¬ 
ditional “Begin Transaction, Do Work, Com¬ 
mit or Abort” structure would work just fine. 
But if you want to combine multiple compo¬ 
nents into a single transaction, each compo¬ 
nent cannot contain its own Begin Transac¬ 
tion request. 

Microsoft Transaction Server’s solution is 
to disallow a component to determine when a 


transaction begins. Instead, each compo¬ 
nent can be administratively configured to 
require a transaction. When a client creates a 
transaction-required component, MTS auto¬ 
matically starts a transaction. If that compo¬ 
nent then commits or aborts the transaction, 
MTS carries out the component’s request. If 
the component creates another component, 
and the new component also requires a 
transaction, MTS can automatically include the 
changes made by the new component in the 
transaction. When this second component 
commits or aborts its work, MTS takes note but 
doesn’t end the transaction. Not until the par¬ 
ent component commits or aborts does MTS 
end the transaction. This approach allows the 
same component binary to be used in its own 
transaction or combined with others into a sin¬ 
gle transaction. -David Chappell 
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Active Platform 

A ctive Platform is Microsoft's view of the world. It uses ActiveX con¬ 
trols as a mechanism to interact with users and to automate 
everything from COM-enabled transaction processing (TP) monitors 
to Web servers. It has two parts: Active Server and Active Client. 

Active Server is really the middle tier, providing the location for 
business logic and primary application processing using compo¬ 
nents or Active Server Pages (ASP). The core technologies of Active 
Server include NT Server, Microsoft Transaction Server (MTS), data 
management services, directory services, 

Web services, and network sen/ices. MTS 
combines traditional TP monitor fea¬ 
tures, such as thread pooling and data¬ 
base multiplexing, with the Microsoft com¬ 
ponent-based programming model. 

Other components of Active Platform, 
such as data management services, 
leverage OLE DB and ODBC to access 
data sources like DB2, Oracle, and 
SQL Server. Active Directory provides 
the directory services layer around Dis¬ 
tributed COM (DCOM), allowing remote 
objects to find each other on the network. 

The Web services are built around Inter¬ 
net Information Server (IIS), providing 
scripting mechanisms through ASP for 
server-side Web application develop¬ 
ment. Network services are built around 
DCOM, allowing the controls to connect 
over the network through the synchro¬ 
nous MS-RPC. 

The Active Client is cross-platform. 

Microsoft is hoping to deliver technology 
to a broad range of operating systems, 
albeit on its own terms. The plan is to use 
standard HTML, Microsoft's flavor of the 
Java virtual machine (JVM), and a scripting 
engine using Microsoft’s VBScript and 
JScript (Microsoft's version of JavaScript). 

So where do you find the Active client? It’s 


built into Microsoft Explorer 3 and 4, and it can be part of your client/serv¬ 
er application through ActiveX. 

For Windows shops, Active Platform provides a sound and scalable 
server-side application development platform. Since Active Server 
leverages commodity tools and technologies even with high-end prod¬ 
ucts such as TP monitors, small workgroup or intranet applications 
won’t exceed the capacity of Active Server. While Active Platform tar¬ 
gets different environments, it’s too dependent on Internet Explorer to 
drive the client. Explorer is appearing on some non-Windows platforms, 
but Windows is receiving the best support and the latest versions. 

- David S. Linthicum 


The ActiveX World 



Active Platform’s parallel architectures enable high 
component mobility from client to server. 


a particular object instance is a perfectly 
acceptable thing to do. In some cases, 
though, it’s just too much to expect a client 
to do this. An object might require very 
complex initialization, for example, or a 
client might need to use many different 
kinds of COM objects, each of which has 
its own idiosyncratic requirements for cre¬ 
ation and/or initialization. To hide this 
kind of complexity, COM defines the 
notion of a moniker . 

A moniker is a COM object like any oth¬ 
er, but it has a special function: Each 
instance of a moniker object knows how 
to create and initialize exactly one other 
specific COM object instance. Monikers 
do what clients could do for themselves— 
object creation and initialization—but 
they hide the details from their clients. 


But wait—monikers are themselves 
COM objects, and they have their own per¬ 
sistent data (if they didn’t, they’d have no 
idea what object they referred to). To use 
a moniker, then, a client must first create 
and initialize that moniker, then ask it to 
create and initialize the object it refers to. 
This seems patently stupid. Why can’t 
the client just create the ultimate target 
object itself? What benefit does the 
moniker provide? 

In many cases, the answer is “Nothing.” 
Clients of COM objects often create and 
initialize those objects themselves, eschew¬ 
ing monikers entirely. But there arc times 
when creating and initializing a COM 
object is so complex, so idiosyncratic, or 
just so painful that relying on a moniker 
can simplify a client’s life. One example 


is connecting to a linked document in OLE, 
which was the first use of monikers, but 
there are many others. Microsoft’s Inter¬ 
net Explorer, for example, relies on 
monikers every time a user accesses a URL. 

Automation 

Like other kinds of objects, COM objects 
provide methods that their clients can call. 
Those methods are provided through 
interfaces that group methods into unique¬ 
ly named collections. COM objects today 
can choose to expose their methods 
through two different kinds of interfaces. 
The first option, called vtable interfaces , 
works very well when the clients that will 
call those methods are written in C++. 
The second choice, called dispatch inter¬ 
faces (usually shortened to dispinterfaces) y 
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ActiveX Security 
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Module? 
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Software Publishers CA ■ 

Advanced 

Authcnticode warns you that you’re about to install some 
bit of software, but it doesn’t protect you after you click Yes. 


D ownloading executable con¬ 
tent from unknown Web sites 
might be risky. Who knows what 
this little application is going to do 
once it’s on your system? Two 
main security concepts have 
emerged to combat malicious exe¬ 
cutables: code signing and the 
sandbox model. 

ActiveX uses code signing, 
specifically the Microsoft Authen- 
ticode technology. Authenticode 
allows you to verify the origin of a 
control and thus assess its relia¬ 
bility and safety. If a control 
destroys your system, at least 
you’ll know whom to beat up. Inde¬ 
pendent certificate authorities 
(CAs) like VeriSign issue the dig¬ 
ital signatures to mark the code. 
Developers have to pay for the cer¬ 
tificates, and in order to be con¬ 
sidered for a certificate you must 
pass through a screening pro¬ 
cess. The digital signature is 1024 
bits and thus essentially impossi¬ 
ble to reverse engineer. 

Authenticode is based on 
Microsoft's code-signing propos¬ 
al now being evaluated by the 
World Wide Web Consortium. 


Authenticode uses X.509 v3 cryp¬ 
tography certificates as well as the 
PKCS #7 and #10 signature 
standards. The digital signature 
uses both a public key and a pri¬ 
vate key, known as a key pair. Only 
the private key owner knows the 
private key, while the public key is 
available to the world. The private 
key is used to generate the signa¬ 
ture, and the public key is used to 
validate it. 

The Java sandbox, in contrast, 
provides highly restrictive securi¬ 
ty. An applet can't perform unau¬ 
thorized system functions (e.g., 
allocate memory) or read and write 
from disks or other devices. 
Because some developers have 
found the sandbox too restrictive, 
recent versions of the Java Devel¬ 
opment Kit also support code 
signing and different degrees of 
protection. Consequently, if an 
applet is signed and trusted, it 
might be able to exit the sandbox 
into another protection domain 
where it may be able to do file I/O, 
for example. 

Cost is also an issue. If you’re 
going to add a signature to your 


code, you have to pay the CA. 
While larger software develop¬ 
ment shops won’t feel the pain, 
those that create shareware in 


their basement might not be able 
to afford the certification or pass 
the CA’s background check. 

-David S. Linthicum 


works very well when clients are written 
in simpler languages such as Visual Basic 
(although they’re also usable from C+ + 
clients). For reasons related again to mar¬ 
keting, exposing methods using dispinter- 
faces has become known a sautomation. 

The name “automation” was applied 
because of how dispinterfaces were first 
used. Developers of desktop applications 
wanted to allow other software to make 
use of their applications’ functions. This 
is a situation tailor-made for COM, since 
its raison d’etre is to allow one piece of 
software to expose its services to another. 
Because most of the code that would make 
use of those applications’ services was 
expected to be written in Visual Basic, 
the applications’ developers chose to 
expose their methods using dispinterfaces 
rather than vtable interfaces. And since 
doing this allowed writing programs that 
could automatically carry out, say, repet¬ 
itive spreadsheet tasks that would other¬ 
wise have been done by hand, using dispin- 
terface methods came to be known as 
automation. 


Today, dispinterfaces are used in all kinds 
of situations, many of which have nothing 
to do with automating the use of a desktop 
application. Still, the name has stuck, 
adding one more confusing term to an area 
that already has more than its share. 

Distributed Computing 

COM’s first incarnation assumed COM 
objects and their clients were running on 
the same machine (although they could 
still be in the same process or in different 
processes). From the beginning, however, 
COM’s designers intended to add the capa¬ 
bility for cl ients to create and access objects 
on other machines. Although COM first 
made its way into the world in 1993, Dis¬ 
tributed COM (DCOM) didn’t appear until 
the release of Windows NT 4.0 in mid- 
1996. Unquestionably an important part 
of the ActiveX family, DCOM is now avail¬ 
able for Windows 95 as well (but don’t 
hold your breath waiting for a Windows 
3.1 version—Microsoft says that’s not 
going to happen). 

DCOM really doesn’t change much 


about how a client creates and interacts 
with a COM object. In fact, it might not 
change anything at all—a client can use 
exactly the same code to access local and 
remote objects. In many cases, though, a 
client might choose to use a few DCOM 
extras (although these extras also work for 
local objects—COM’s designers have 
worked hard to let clients remain unaware 
of where their objects are running). DCOM 
also includes a distributed security mech¬ 
anism, providing authentication and 
data encryption. Windows NT5.0, sched¬ 
uled for release next year, will add support 
for Kerberos and other security proto¬ 
cols to DCOM. And to locate COM objects 
on other machines, DCOM today can make 
use of simple directory services such as the 
Domain Name System (DNS). Again, NT 
5.0 will broaden the choices, adding sup¬ 
port for Microsoft’s Active Directory, 
which is based on DNS and Lightweight 
Directory Access Protocol (LDAP). 

DCOM’s traditional nemesis has been 
the Object Management Group’s Com¬ 
mon Object Request Broker Architecture 
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java and ActiveX 


T he debate rages on: Java versus ActiveX. 

To understand the debate, though, it’s 
important to remember that both “Java" and 
“ActiveX" are labels applied to a broad 
range of technologies. 

ActiveX controls and JavaBeans are defi¬ 
nitely competitors, however, and develop¬ 
ers must make a choice when creating a com¬ 
ponent. But they're not mutually exclusive: 
Each is suited to particular situations. 

Both ActiveX controls and Java applets 
and Beans support the “download once run 
many times" architecture. In the case of Java 
applets, the Java virtual machine (JVM) inter¬ 
prets the bytecode and controls access to 
system resources. The JVM removes the 
applets from the details of the host OS, and 
thus applets can run on any platform that sup¬ 
ports the JVM. Most do. ActiveX controls, by 
contrast, have to register themselves with the 
Windows registry and execute as native Win¬ 
dows applications. 

The trade-off is portability versus native 
look and performance. Any version of Java 
code is cross-platform as long as the JVM 
supports that platform. But Java’s perfor¬ 
mance is less than stellar, and by default the 
security subsystem of Java does not allow 
access to native features such as file I/O and 
devices. Thus, Java is the best bet for those 


shops that have to support a hodgepodge 
of operating systems and processors and 
don’t mind having to write an application 
around the security features. 

While Java is the jack-of-all-trades, ActiveX 
is the master of one: Wn32. ActiveX controls 
function exactly like native Wndows appli¬ 
cations and thus have access to all native fea¬ 
tures such as print queues, file I/O, and even 
memory. For security, ActiveX depends on 
Microsoft’s Authenticode system (see 
“ActiveX Security," page 60). The use of the 
native features of Windows means that 
ActiveX controls run at native speed, typi¬ 
cally faster than their Java counterparts. More¬ 
over, most popular client/server tools, such 
as Visual Basic, Delphi, and PowerBuilder, 
now support ActiveX control development 
using the native languages of the tools. Final¬ 
ly, many Windows tools and applications can 
make use of ActiveX controls, so they aren’t 
confined to your browser. 

Which is for you? Consider them both for 
their strengths and their weaknesses. It’s okay 
to leverage ActiveX controls for homogenous 
Windows applications, while Java is a finer fit 
for cross-platform situations. It’s better than 
force-fitting applications in the name of a stan¬ 
dard, or worse, a religious crusade. 

-David S. Linthicum 


(CORBA), which is embodied in many 
commercially available products, such as 
Iona’s Orbix and Visigenic’s VisiBroker. 
More recently, Java’s Remote Method 
Invocation (RMI) has emerged as another 
choice for supporting distributed objects. 
Unlike CORBA and DCOM, both of which 
allow communication between objects 
written in various languages, RMI is 
focused on communication between 
objects implemented in Java. This limita¬ 
tion certainly adds some constraints, but 
it also makes RMI very simple to use. Fur¬ 
thermore, RMI’s developers had the lux¬ 
ury of designing their protocol specifical¬ 
ly for Java, allowing them to make it an 
excellent match for the language’s fea¬ 
tures. (COM, on the other hand, must deal 
with translations among the type systems 
of various languages, something that’s 
almost never pleasant.) 

Writing a DCOM server that can han¬ 
dle only a couple of clients is relatively 
straightforward. However, building a 
DCOM server that can effectively handle 
a couple hundred clients, or a couple thou¬ 
sand, is much more complex. 

To make writing scalable DCOM servers 
easier, Microsoft has released the Micro¬ 
soft Transaction Server (MTS). While MT S 
does provide support for transactions, it 
also provides services such as automatic 
threading and intelligent object reuse. 
Even applications that don’t need trans¬ 
actions can benefit from using MTS since 
it makes writing scalable servers much eas¬ 
ier; in fact, Microsoft encourages devel¬ 
opers to write their M I’S applications in 
Visual Basic, hardly a traditional choice 
for people creating industrial-strength 
servers. Every MTS application must be 
written as one or more COM objects, 
implemented in DLLs. To a client, MTS is 
typically invisible—the client just creates 
and uses COM objects as always. 

Standards for Components 

Component-based application develop¬ 
ment holds the promise of building appli¬ 
cations the same way we assemble elec¬ 
tronics: out of prebuilt component parts. 
COM-based components for the desktop 
are known as ActiveX controls. (A very 
common terminological mistake is to con¬ 
fuse “ActiveX,” a label for a broad family 
of technologies, with “ActiveX controls,” 
a specific technology in that family.) An 
ActiveX control is just a COM object that 
follows certain standards in how it inter¬ 
acts with its client. For example, an 


ActiveX control must expose its methods 
via automation, i.e., using dispinterfaces. 
This standardized interaction allows the 
same control to be used in many different 
contexts. Behind its standard interfaces, 
an ActiveX control can do virtually any¬ 
thing, and controls implementing all kinds 
of functions are available from various 
software companies today. 

ActiveX controls are written as DLLs, 
and so they must be loaded into some kind 
of container—they can’t run on their own. 
The archetypal container for ActiveX con¬ 
trols was Visual Basic (why do you think 
controls were required to use dispinter¬ 
faces?), but today there are many more 
choices. An especially important example 
of a control container today is Microsoft’s 
Web browser, Internet Explorer. In fact, 
the realization that a Web browser could 
be a control container (and recognition 
that Java applets might otherwise come to 
own this market) caused Microsoft to 
significantly change both the technology 
and the name applied to COM-based desk¬ 
top components. 

What are now known as ActiveX con¬ 


trols were originally called OLE controls, 
and they were required to implement a 
large number of methods. This made them 
big, but so what? They were loaded off a 
machine’s local hard drive into a contain¬ 
er such as Visual Basic. Whether a control 
was a few hundred kilobytes or a couple 
megabytes made no significant difference, 
went the logic. But if a control were loaded 
into a Web browser, there was an excellent 
chance that that control would first be 
transferred across a slow phone connec¬ 
tion to the Internet. Now, a control’s size 
mattered crucially, and to require its cre¬ 
ator to implement any more than the 
required minimum would needlessly 
increase its download time. Accordingly, 
at about the same time it changed the 
name, Microsoft decreed that what were 
now called ActiveX controls could imple¬ 
ment only those features that were 
absolutely necessary for that control— 
no more needless obesity was required. 

For several years, the primary com¬ 
petitor to ActiveX controls was OpenDoc, 
promoted by Apple and IBM. Today, how¬ 
ever, both of Open Doc’s sponsoring orga- 
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nizations have officially declared it dead. 
Instead, most of the anti-Microsoft forces 
have lined up behind JavaBeans, a Java- 
based component architecture. Unlike con¬ 
trols, which are largely tied to Windows and 
distributed as machine-specific binaries, a 
JavaBean can run anywhere. The trade-off, 
of course, is that a Bean can’t take full advan¬ 
tage of its local environment without com¬ 
promising that portability. For many appli¬ 
cations, such as writing a component that 
can be downloaded from the public Inter¬ 
net, JavaBeans is an excellent choice. 

Today, there is a large and rapidly grow¬ 
ing market for desktop components, near¬ 


ly all of which are built as ActiveX controls 
(relatively few JavaBeans are available 
now). Standards for server components 
have been slower to arrive, however. On 
the desktop, Web browsers and program¬ 
ming environments such as VB and Power¬ 
Builder are obvious choices for contain¬ 
ers, but what should a server container be? 
Well, one excellent choice for a server-side 
component container is a transaction serv¬ 
er—and Microsoft is touting its own, MTS. 

Microsoft’s competitors are loath to see 
MTS and NT gain substantial ground. 
The most promising of their efforts to cre¬ 
ate a standard for server-side components 


is an extension of JavaBeans called Enter¬ 
prise JavaBeans. This specification defines 
interfaces to a transaction server, not 
unlike MTS, and its supporters hope to 
convince independent software vendors 
to write their server components as Beans 
rather than COM components. Microsoft 
is ahead in this market—MTS shipped in 
late 1996, while the Enterprise JavaBeans 
specification is quite new, and products 
supporting it aren’t yet available. 

The Future of ActiveX 

It’s fair to say that the ActiveX technolo¬ 
gies will always be most at home in the 


Tools for Building Controls 


The Tools 

Developer tools 

Visual Basic 
Delphi 
Visual C++ 
PowerBuilder 
Visual J++ 
others. .. 


Scripting tools 

VBScript 
JavaScript 
JScript 
others... 


Desktop Apps 

Word 

Excel 

WordPerfect 

Other OLE-compliant 

apps 



Part of ActiveX’s flexibility is the number 
of ways you can develop with it. 


A s ActiveX becomes more 
popular, more ActiveX control 
development tools are appearing. 
Since ActiveX is language-inde¬ 
pendent, almost any traditional 
development tool can build and 
deploy ActiveX controls. The most 
popular tools include Borland's 
Delphi, Powersoft’s PowerBuilder, 
and the arsenal from Microsoft, 
featuring Visual Basic, Visual C++, 
and Visual J++. 

Frameworks 

There are several ways to create 
ActiveX controls using 3GLs, 
including: 

It Using the Microsoft 

Foundation Classes (MFC) 

X Using the ActiveX Template 
Library (ATL) 

It The BaseCtrl Framework 
Most current ActiveX develop¬ 
ment uses MFC because MFC 
has been around the longest and 
many C++ developers know it. 
Also, unlike the other techniques, 
MFC enables developers to con¬ 
centrate on the behavior of the 
object rather than the interface. 
The downsido (especially for Inter¬ 
net distribution) is the size of the 
controls and the need for a run-time 
DLL to exist with the container. 

ATL is able to generate code 
each time you need it using tem¬ 
plates. Thus, you don’t need 
libraries or DLLs that have to ship 
along with the control. ATL re¬ 
quires that you derive a class from 
several base classes existing as 
templates. Typically, developers 
will use the ATL wizard to create 
the classes automatically. ATL also 


has drawbacks. It’s much more dif¬ 
ficult to deal with interfaces using 
ATL since you must create each 
interface you need for your appli¬ 
cation. Also, ATL does not support 
the Class Wizard that’s able to 
automatically keep the Object 
Description Language and inter¬ 
face definition language files in 
synch with your code. The wizards 
leave a lot to be desired. 

BaseCtrl is a lightweight library, 
very much like ATL, but without the 
templates. BaseCtrl is so light¬ 
weight, in fact, that Microsoft does 
not support it. Several skeleton 
controls come with BaseCtrl. 
While BaseCtrl provides an easy- 
to-understand ActiveX control 
development model, it’s not that 
much easier than ATL, and it does 
not provide as much flexibility. For 
now, it’s a poor choice for ActiveX 
control developers. 

Tools 

Microsoft's Visual C++ was the 
first tool to provide capabilities for 
creating ActiveX controls. Today 
it provides the most control for 
ActiveX developers. Visual J++ 
can also create ActiveX controls. 
This keeps many Java purists up at 
night, and it's a good comeback 
for Microsoft when arguing the 
ActiveX-versus-Java issue. 

Although two of Borland’s devel¬ 
opment tools-J Builder and Intra- 
Builder-get much attention, Delphi 
3.0 and C++ Builder are the only 
Borland tools able to create 
ActiveX components. Borland calls 
Delphi’s ActiveX development fea¬ 
tures Active Inside. The idea is to 


turn any Delphi Window into an 
ActiveX form. Active Inside pre¬ 
pares your new control for deploy¬ 
ment on the Web. Delphi is also 
able to link your control to COM or 
DCOM for links to other objects. 

PowerBuilder 5.0 is a client/ 
server development tool redone 
for use as an ActiveX factory. 
PowerBuilder is able to deploy 
Data Windows (the core of 
PowerBuilder application devel¬ 
opment) as ActiveX controls, and 


it allows current PowerBuilder 
developers to use familiar features 
such as the PowerScript pro¬ 
gramming language. 

Microsoft has probably the best 
tools for creating ActiveX controls. 
Visual Basic 5.0, for example, 
allows developers to use the 
friendly visual programming envi¬ 
ronment of VB and the native Visu¬ 
al Basic for Applications language 
to create controls. 

- David S. Linthicum 
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Introducing SuperClear. 

A monitor with an image so clear 
we had to trademark it. 




Supertllear. It's the latest advanceiiknt in 
screen peifomiance and, not surprisingly, 
it coines from ViewSonic; the biggest 
company in display technology and the 
leader in the 17“ (various viewable) market. 

The focus is on clarity. 

The .26mm dot pitch G773 17“ (16.0" view¬ 
able) monitor sets new standards for image 
clarity. ’Hie reason is our SupeiClear Serein - 
MewSonics latest engineering breakthrough 
that combines tlk* exce|)tional focus found 
in high contrast conventional CRTs with tlk? 
bright, \ivkl cokxs associated with aperture 
grille CRT monitors. ’Hie result Absolutely 
the clearest, brightest images and most \i\id 
colors available on a 17“ (various viewable) 
monitor At any price. Period. 

More specs, more selections. 

more solutions. 

Ilk* G773, with 
1.024 x 768 
resolution at 
8711/, is perfect 
for geik*ral 
business, 
honk* and 
the internet. 

If your work requires even higlk*r resolutions, we’re also 
introducing the 1775 17“ (16.0" viewable) monitor for CAtVCAM, document 
imaging atxl impress 
applications. 'Iliis ik*w 
monitor offers aneye- 
popping 1,280 x 1,024 
resolution at an amazing 
8811/ refresh rate. 

Keeping an eve on the environment. 

, And, in keeping with YiewSonic s commitment to environmental concerns, 
both tlk* G773 and 1775 meet strict TO) *95 staiklands which reduce heat 
emissions, lower power consumption and mandate tlk* use of recyckible parts. 
Compliance to TO) certification ensures that our iiKxiitois 
are environmentally and ecologically friendly. 

To fully appreciate tlk* dear advantages of tlk* (1773 and 
1775 though, you really need to see tlkin in person. 

Far the dealer nearest you , call 
ViewSonic at (800) 888-8583 ask for 
agent 1377 , or visit our ivebsiie at: 
inviv.vieivsonic.com. 



Model 

6773 

P 7/5 

CRT Screen Sue 

| 17-(160-viewable) 

! 17* (16.0“ viewable) 

Oot Pitch 

0?6mm 

USMl 

Maximum Resolution 

1.280x 1.024 

1.600«1.280 

Recommended Resolution 

1,024 x 768 © 8/M/ 

1,280 x 1.024 @88Hz 



>9 7976 Fax (909) 869 7958 • Internet: www wwsomc com • Specifications sutofect to change wftoul notice 


Copyright O 1997. ViewSonc Corporator 

Circle 145 on Inquiry Card (RESELLERS: 146). 
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ActiveX Demystified 


Who Owns ActiveX? 


A key factor in the move 
to make ActiveX a multi¬ 
platform technology is 
Microsoft’s much-publicized 
dealings with the Open 
Group. Formed from the 
merger of X/Open and the 
Open Software Foundation, 
the Open Group is one of the 
last remaining organizations 
from the heyday of open sys¬ 
tems. It’s been widely report¬ 
ed that Microsoft was giving 
control of core ActiveX tech¬ 
nologies to the Open Group. 
But a careful reading of what 
Microsoft has actually said on 
the subject makes clear that 
this isn’t the case. 

The initial Microsoft press 
release on this topic, dating 
from July 1996, begins, 
“Microsoft Corp. today an¬ 
nounced plans for fulfilling its 
vision of openness for 
ActiveX by transitioning 
specifications and appropri¬ 
ate technology to an industry- 
standards body." This is not 
quite the same thing as giv¬ 
ing control. Later that year, 
Microsoft group vice presi¬ 
dent Paul Maritz stated that 
the goal of the process was 
to "make sure that the tech¬ 
nology is made available to 


the industry in an open man¬ 
ner and ensure that there is 
an efficient, open process for 
the future." 

In the October, 1996, an¬ 
nouncement reporting the 
results of a vote taken by 
potential participants in the 
ActiveX standardization pro¬ 
cess, Microsoft states, “The 
Open Group has been 
selected by Microsoft 
ActiveX stakeholders to pro¬ 
vide leadership in the evolu¬ 
tion and deployment of 
ActiveX core technologies." 
Note again that the word 
"control" is never used. The 
announcement goes on to 
say, “The Active Group, to be 
formed under the auspices of 
The Open Group, will man¬ 
age the evolution of ActiveX 
technologies. It will take 
advantage of The Open 
Group services..." 

What seems most likely 
here is that the future direc¬ 
tion of COM and ActiveX 
technologies will still be 
determined by Microsoft. The 
Active Group will be com¬ 
posed of companies that 
want to promote and prolif¬ 
erate COM and DCOM tech¬ 
nologies. The Active Group 


will, as Microsoft has stated, 
make use of the Open 
Group’s services where rel¬ 
evant or needed, but they will 
not be under its thumb. For 
example, the Open Group 
has a mechanism in place 
for licensing software on an 
equal basis to all comers, and 
Microsoft has allowed them 
to license the code for COM 
and DCOM to other vendors. 
But the Active Group’s pri¬ 
mary purpose will be prolifer¬ 
ation and promotion, not pro- 
viding a formal venue for 
defining the future of ActiveX. 

This arrangement is remi¬ 
niscent of the Java world, 
where a single vendor (Java¬ 
Soft, i.e., Sun) takes input 
from other vendors and 
users, then determines tech¬ 
nology directions based on 
that input and on its own 
desires. Both leading object 
technolog ies-ActiveX/COM 
and the Java environment- 
are now controlled by single 
vendors. Our industry has 
finally learned a crucial les¬ 
son: Technologies controlled 
by slow-moving standards 
bodies can’t keep up with 
rapidly changing markets. 

-David Chappell 


world of Windows and Windows NT. But 
no matter how much Microsoft pushes its 
(>peratingsystems, most organizations will 
always have some diversity—single-ven¬ 
dor environments just aren’t in the cards. 
Accordingly, Microsoft is working to make 
COM, DCOM, and some other parts of the 
ActiveX family available on other operat¬ 
ing systems. Microsoft already provides 
ActiveX support for the Macintosh, includ¬ 
ing support for ActiveX controls (since 
Microsoft Office now depends heavily on 
COM, Microsoft had little choice but to 
support COM in that environment). Soft¬ 
ware AG is porting these technologies to 
various flavors of Unix and to IBM’s OS/390 
(the current name for the venerable MVS 
operating system). Digital and HP have also 
committed to providing these technologies 
on their systems, again by porting Micro¬ 
soft’s code. 

COM has become a crucial part of the 
software infrastructure in the Windows 95 
and Windows NT environments. But there 
are still plenty of uncertainties about the 
future. Will Microsoft succeed, for exam¬ 
ple, in making COM a viable multiplatform 
technology? Fitting Windows NT servers 
into existing enterprises will all but require 
that DCOM and other distributed ser¬ 
vices be available on non-Microsoft plat¬ 
forms. The process has taken longer than 
expected, and while many organizations 
have made promises in this area, not much 
code is actually shipping. Meanwhile, both 
CORBA-based products and Java’s RMI are 
successfully running in multi-OS envi¬ 
ronments today. The more time passes 
before multiplatform DCOM becomes a 
reality, the larger CORBA and RMI’s lead 
will become. 

What about the contest between 
ActiveX controls and JavaBeans? Compo- 
nentware is the next great wave in software 


development, whether that software runs 
in a Web browser or somewhere else. 
ActiveX controls are ahead today, but with 
the demise of OpenDoc, all of Microsoft’s 
opponents have rallied behind a single 
competitor. I f only because of users’ desires 


to avoid monopoly, JavaBeans will very 
likely acquire some market share. 

COM has grown to play a key role in 
Microsoft’s Internet strategy, its applica¬ 
tions, and even its operating systems. And 
as with all living software technologies, 
enhancements to COM are on the way. But 
whatever label is applied to the core COM- 
based technologies—originally OLE, now 
ActiveX, and tomorrow perhaps some¬ 
thing else—COM’s importance shows no 
signs of declining. As long as Windows and 
Windows NT are important operating sys¬ 
tems, the ActiveX technologies will play 
a significant role in our lives. □ 


David Chappell (davidCa) chappellassoc.com,) is 

principal of Chappell & Associates, an educa¬ 
tion and consulting firm in Minneapolis. David 
S. Lmthicum (Jinthicum@worldnet.att.netJ is a 
senior manager with Ernst and Youngs Center 
for Technology Enablement, in Vienna, Virginia. 
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Publish or Perish 

Solutions to overworked networks and unruly software 
distribution are just part of P&cS. 

By Richard Hackathorn 


large stock-brokerage firm on Wall Street has diffi¬ 
culty getting the right data to its traders. It imple¬ 
ments a publish and subscribe (P&S) trading system 
to distribute general news and stock information. A 
successful software vendor of CAD tools has a big problem with 
handling customer support. It designs a P&S problem-tracking 
system to manage the daily flow of thousands of customer 
requests. A global manufac¬ 
turer of oil-drilling equipment 
has a messy situation tracking 
material and finished goods 
on its shop floor. It installs a 
P&S materials-handling sys¬ 
tem that tracks jobs at each 
step in the manufacturing 
process. 

Notice a pattern? All these 
involve complex business 
processes with ever-changing 
objectives. Sounds a bit like 
your business? If so, P&S may 
solve your problems. 

No More R&R 

For 30 years, the basic para¬ 
digm of computing has been 
request and reply (R&R). An 
application requests specific 
data or services, and a sub¬ 
routine replies with it. 

But the R&R paradigm is 
running out of gas. In the 
dynamic and uncontrolled 
environments of present-day 
enterprise systems, an appli¬ 
cation no longer has the lux¬ 
ury of knowing when and 
what to request. 

P&S coordinates the components of distributed applica¬ 
tions. The concept started hundreds of years ago with newspa¬ 
per publishing. Recently, it has been applied to a variety of prod¬ 
ucts that coordinate complex distributed applications or replicate 
diverse information content. P&S is a connectivity paradigm that 
separates the role of producer from consumer via an intermedi¬ 
ary, called the broker (see the figure “R&R vs. P&S” on page 
66). The broker manages the interactions so that neither the pro¬ 
ducer nor consumer need know much about the other. The archi¬ 
tecture is decoupled or loosely coupled. 

With P&S, a relationship is maintained by the broker to cou¬ 


ple producers with consumers, as contrasted with a momentary 
interaction of R&R. This relationship is called a channel (or sub¬ 
scription, subject, or buffer). By reversing the ordering from 
R&R, the producer initiates the interaction by publishing a 
message to the broker. 

The traditional way of linking data producers with data con¬ 
sumers is to design the system so that those links are static—hard¬ 
wired into module linkages 
and procedural calls. As we 
move into increasingly dy¬ 
namic and complex envi¬ 
ronments, we no longer 
have the luxury of hard¬ 
wiring those links. Produc¬ 
ers and consumers often 
appear and vanish. We need 
a mechanism to efficiently 
match producers with con¬ 
sumers in a dynamic fash¬ 
ion. Adding flexibility and 
adaptation to system archi¬ 
tectures is the role that P&S 
is fulfilling. 

Three Business 
Problems 

Because the P&S arena is 
emerging from several com¬ 
plex technologies, it is very 
confusing. The terminology 
is nonstandard, and every¬ 
one uses the terms message,, 
channel , and event with sub¬ 
tle variations in meanings. 

To understand the tech¬ 
nologies and terminology 
better, you must understand 
the business problems that 
P&S aims to solve: coordinate processes, replicate content, and 
inform people (see the table “P&S Solves Business Problems” on 
page 67). 

Coordinate processes. Typically, this means tracking a busi¬ 
ness activity. Cutting quite deep, P&S has become an alternative 
to traditional application-development methodologies—a dif¬ 
ferent way of thinking about system architectures. Rather than 
catering to a logically centralized database, P&S is used as the 
event-driven coordination of applications through the distri¬ 
bution of messages. The focus is on significant changes that occur 
in business processes, such as a customer ordering a product. 

continued 
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Once the message flows from the pro¬ 
ducer to the consumer, it is treated as non- 
persistent (i.e., thrown away). 

Replicate content. Somewhere there 
exists a persistent data store, such as a rela¬ 
tional database or Web site. The infor¬ 
mation stream is closely linked to some 
part of that persistent store and represents 
the changes that are occurring within it. 

Inform people. This is the essence of 
newspaper publishing, but P&S shifts the 
activity into a global scope and customiz¬ 
able context. 

These three areas are similar in many 
respects. “We distinguish between con- 
tent-push versus process-push,” says 
Mike Kennedy of the Meta Group. 

Coordinating processes often assumes 
that a database is part of the system. Ful¬ 
filling a customer order assumes a data¬ 
base of customers and inventory. Repli¬ 
cating content is driven by events that 
change the database. The inventory data¬ 
base changes because customer orders are 
being fulfilled. And informing people 
assumes a common knowledge base and 
a world that is constantly changing. 

Coordinating processes usually re¬ 
quires a strongly typed message structure 
and may or may not be closely associated 
with a common database. Replicating 
content usually assumes a strong linkage 
to a database of some sort. It can vary 
greatly in the degree of message structure 
(from SQL INSERT statements to re¬ 
freshed Web pages). Finally, informing 
people usually has a low message struc¬ 
ture, which may or may not require a com¬ 
mon database to understand messages. 

The Emerging Architecture 

P&S is a coordination mechanism that 
matches and links producers with con¬ 
sumers mediated by a broker. Producers 
are sometimes called providers or pub¬ 
lishers, and consumers are sometimes 
called subscribers. 

“The role of broker is critical with 
P&S,” states Mitch Kramer of the Patricia 
Seybold Group. “It decouples producers 
from consumers so that they don’t need 
to know about each other.” 

The broker establishes a channel to 
manage a stream of similar messages. 
Channels relieve the burden for the pro¬ 
ducer or consumer to maintain currency 
(see the figure “Free Subscription” on 
page 67). The broker maintains a channel 
as long as a producer publishes or a con¬ 
sumer subscribes. This duration may last 


from a few seconds up to a few years. 

by decoupling the producer-consumer 
relationship, the security of both parties 
can be enhanced, allowing either one to 
participate anonymously. Producers 
could also share or transfer subscrip¬ 
tions to balance loads or specialize in 
certain areas. Further, the P&S mecha¬ 
nism could form multilevel value-added 
chains in which a consumer can add value 
to the data and republish the result to 
another group of consumers. 

A message is usually divided into a 


R&R vs. P&S 


Consumer 



Producer 


Reply 



Instead of forcing the client 
to ask whenever it needs 
something, P&S enables it to ask 
once and keep receiving. 


header—structured data common to all 
message types—and a body—variable 
data specific to a certain message type. 
The body may contain free-form text, 
HTML Web pages, attribute-value pairs, 
and such. 

Finally, a market is formed when a high 
level of activity occurs among a group of 
producers and consumers over one or 
more channels. I .ike the dynamics of nor¬ 
mal markets, the dynamics of markets in 
P&S systems are a major indicator for 
directions to evolve these systems. 

Basic Interactions 

Here’s how it works (see the figure “The 
Publish and Subscribe Architecture” on 
page 68). A producer registers with the 
broker for a specific channel. This action 
may cause the broker to create the chan¬ 
nel and establish its characteristics. Con¬ 
sumers inquire about available channels. 
If a desired one is found, the consumer 
subscribes to it. Later, the producer pub¬ 


lishes a message to a channel. The broker 
delivers the message to the proper set of 
consumers subscribing to the channel. 

In some situations, direct interaction 
between a producer-consumer pair is 
desirable. Such a direct link is required for 
highly volatile or massive data, along with 
applications requiring efficient high- 
volume transactional semantics. 

A final aspect of the above interac¬ 
tions is the possible monetary exchange 
among producers, consumers, and the 
broker. As critical systems extend beyond 
the boundaries of a company, an explicit 
financial incentive must be established to 
ensure stable operations. Although elec¬ 
tronic commerce is rapidly increasing in 
various areas, no examples of monetary 
exchange with P&S have occurred. 

Practical P&S 

There are several key issues to resolve in 
any practical application of P&S. How do 
you define channels? Set level of service? 
Privileges? 

Channels and namespace. The first 
issue is defining channels, especially the 
namespace. A channel represents a stream 
of important business events or informa¬ 
tion resources. Defining your channels 
implies defining your business processes. 
Likewise, naming (or addressing) your 
channels implies how the P&S applica¬ 
tions will support your business processes. 
Most argue that the naming should be fed¬ 
erated, so that there is a shared responsi¬ 
bility among producers and the broker, 
similar to domain names in the Internet. 

The message header usually contains a 
structured field for a subject (or object 
type name). If the naming of messages 
uses this subject field, the P&S mechanism 
is subject-based. In contrast, if the nam¬ 
ing is dependent on the content of the 
message body, it is content-based. Subject- 
based is more efficient, while content- 
based enables more flexibility for the con- 
sumer to specify which messages are 
processed. Content-based naming may 
also imply that the message body has some 
self-defining format so that the broker can 
filter on various equivalence operators in 
addition to simple string matches. 

QoS. The second issue is the level (or 
quality) of service, usually dependent on 
the reliability of message delivery. The 
typical levels of service are best-effort, 
reliable, guaranteed, and transactional. 
Best-effort implies that the broker uses an 
efficient (but without error correction) 
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Free Subscription 


Channels 


Messages 


Producer 



Consumer 


Channels or subscriptions are logical groupings of similar 
messages kept current by the broker. 


transport, such as UDP. Reliable implies 
that the broker uses a less efficient (but 
with error correction) transport, such as 
TCP. Guaranteed implies that the broker 
queues the message on permanent stor¬ 
age until it is ensured that the consumer 
has received the message. 

Finally, transactional implies that the 
broker manages a transaction among the 
producers and consumers, so that any 
actions by all parties are committed or 
aborted in unison. Among the various 
products, the scope of the transaction 
boundary is confusing and depends on 
whether the perspective is from the pro¬ 
ducer or consumer viewpoint. 

Pull vs. push. The topic of push proto¬ 
cols has received much industry visibility 
recently as the preferred alternative. The 
problem occurs when the broker sends a 
message to the consumers that have sub¬ 
scribed to that message. If the number of 
consumers is small, each one can pull its 
message from the broker via periodic 
polling, or the broker can send the mes¬ 
sage multiple times, once for each con¬ 
sumer. As the number of consumers rises 
to millions, both approaches rapidly de¬ 
grade network performance. In other 
words, approaches using pull and also 
simple push do not scale. Mark Bowlesof 
TIBCO notes, “Scalability is poor for sim¬ 
ple point-to-point solutions.” 

The essence of true push for P&S is 
twofold. First, the consumer receives its 
message asynchronously. An interrupt 
occurs at some level to switch the con¬ 
sumer’s attention to the new message; 
there is no background polling by the con¬ 
sumer. Second, the message is multicast 
by the broker to many consumers. The 
broker initiates a message that is effi¬ 
ciently distributed to the proper con¬ 
sumers. Efficient multicasting implies 
hardware assistance buried in network 
routers, hence limiting networks to ho¬ 


mogeneous equipment. At the heart of the 
debate over efficient multicasting is IP 
multicasting for TCP/IP (see “Multicast to 
the Masses,” June BYTE). 

Privileges. The fourth issue is specify¬ 
ing and managing privileges for produc¬ 
ers and consumers. Like that of a database 
system, it is necessary to have a secured 
environment in which all parties are 
authenticated and then assume a set of 
privileges that limit their actions. 

Configuration. The final issue is the 
configuration for the P&S architecture. 
Vendors typically describe their imple¬ 
mentations in terms of bus, hub and 
spoke, and snowflake (see the figure “Lay 
of the Land” on page 70). 

Key Players 

P&S is emerging from many diverse prod¬ 
uct categories (see the figure “Where 
They Fit” on page 70). There is a rapid 
blurring among categories caused by nor¬ 
mal market pressures. As P&S matures, 
these categories may become useful only 
for historical background. 

Messaging. Messaging transports (also 
called message-oriented middleware, or 
MOM) start with simple protocols for 
sending a message packet from point A to 


point B in a reliable and efficient man¬ 
ner. The inherent store-and-forward 
mechanism of message transports has 
been extended in numerous ways, one of 
which is P&S. As an outgrowth of sending 
one message from point A to many point 
Bs, the idea of shared buffers and sub¬ 
scribers emerged. 

Some products are TIB/Rendezvous, 
from TIBCO; Velociti, from Vitria; Smart- 
Sockets, from Talarian; NEONet, from 
New Fra of Networks; and Active Web, 
from Active Software. 

Since 1986, TIBCO (formerly Tekne- 
kron, now part of Reuters) has established 
a client base in the trading systems of Will 
Street with its The Information Bus (TIB) 
middleware. Using a subject-based nam¬ 
ing scheme, TIB/Rendezvous multicasts 
packets so that only selected destina¬ 
tions receive the packet, usually by the 
hardware-assisted IP multicasting. 

Vitria’s Velociti is a newcomer that 
takes a direct aim at TIBCO. It broadens 
protocol support beyond IP multicasting 
by adding support for Common Object 
Request Broker Architecture (CORBA) 
HOP. “The key issues are defining the 
channel and event scheme, along with 
specifying the required quality of service,” 



P&S Solves 

Business Problems 



Coordinate Processes 

Replicate Content 

Inform People 

Information stream 

Messages representing significant 

Change statements to synchronize 

Information items having a common 


business events 

persistent data stores 

subject or topic 

Producers 

Applications that detect and 
capture business events 

Log manager for updated database 

Content provider 

Subscribers 

Applications that should react 
to business events 

Replication agent for database copies 

Knowledge worker 

Level of reliability 

Low to high 

High (transactional) 

Low 

Level of security 

Medium in an intranet environment 

Low 

Low to high 
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In a six-step process, a consumer can find out what 
a producer offers and start receiving it. 


states I >.»l< Si i i ii, cnfoiindn and chief 
In ImnlngiHi 

SniiM i Si u l, is, from lalarian,anindus- 
n \ v • i> i.in since I‘>K9,emphasizesitsabil- 
ii\ m provide fault tolerance and unlim¬ 
ited scalability in traditional mainframe 
and Unix environments, along with NT. 
Tom Laffey, cofounder and CTO of Talar- 
ian, says, “For load balancing, Smart- 
Sockets can push messages to the sub¬ 
scriber that is least busy.” 

NEONet has a message broker con¬ 
trolled by a rule-driven engine that trans¬ 
forms the message flow. Consumers cre¬ 
ate subscriptions that are based on message 
content, rather than predefined naming or 
categorization by the publisher. 

At the fringes of messaging is Active- 
Web, which adopts a strong Web flavor 
with Java-based tools. Rafael Bracho of 
Active Software says, “The focus of Active- 
Web is on attacking the heterogeneity 
problem by integrating diverse legacy sys¬ 
tems and loosely coupled information re¬ 
sources.” The configuration is hub and 
spoke, with the spokes as a variety of 
adapters into information resources. 

As Evan Bauer of Giga notes, “The 
most frequent implementation of P&S & 
la messaging is the homegrown variety 
using IBM MQ.” A popular alternative for 
many knowledgeable customers is to take 
a mature messaging product and add P&S 
functionality in your application. IBM rec¬ 
ognizes this situation and is increasing the 
PficS services in MQ. 

Distributed objects. The concept of a 
broker achieved industry visibility with 
the Object Management Group’s (OMG) 
specification for CORBA, which built on 
the classical remote procedure call (RPC). 
The OMG extended CORBA to include a 
large set of object services, two of which 
are relevant to P&S: Object Event Noti¬ 
fication Service (push/pull events to/from 
channels) and Object Naming Service 
(bind 1I)L-Iike (interface definition lan¬ 
guage] names to a context similar to a 
Unix directory tree). The OMG is con¬ 
sidering several proposals to flesh out 
these services for full P&S support. 

Examples of object request brokers 
(ORBs) include Orbix, from Iona Tech¬ 
nologies; Entera, from Borland Open 
Environment; and DataBroker, from I- 
Kinetics. Several have extended the 
Object Event Notification Service with¬ 
in CORBA to support P&S, such as Open 
Horizon’s Ambrosia. 

Nicholas Zaldastani, CEO of Open 


Horizon, emphasizes that its focus is on 
handling significant events that affect 
your business. 44 Developers must learn 
to exploit event-based infrastructures and 
properly design the namespace for event 
routing,” he remarks. 

Another contender for distributed 
objects is Microsoft’s Distributed Com¬ 
ponent Object Model (DCOM), which 
forms the foundation for the ActiveX 
technology. Currently, there is no indica¬ 
tion that ActiveX is adopting the P&S 
approach, although Microsoft’s MSMQ 
(formerly Falcon),SQLServer Replica¬ 
tion, and CDF-based Webcasting (de¬ 
scribed below) are close. 

Transaction monitors. Transaction 
monitors evolved from database and large 
transaction-processing systems, such as 
IBM’s IMS and Customer Information 
Control System (CICS) suites. The focus 
is on distributed transactions across mul¬ 
tiple sites based on two-phase commit 
protocols (2PCs). 

Tuxedo, now from BE A Systems, is a 
classic example of this category. In a way 
similar to CORBA object services, the 
event management of Tuxedo has been 
extended. “The 2PC is integrated into P&S 
and can coordinate among a variety of 
resources,” states Ed Felt of BE A. “The 
provider can post a message to a broker 
that acts as a consensus taker. If all sub¬ 
scribers agree, the provider is allowed to 
commit its transaction.” In addition, BEA 
has partnered with Digital Equipment to 
incorporate MessageQ, ObjectBroker, 
and SAP R/.T Wrapper into its product line. 

Application Integration Server from 


Intermezzo Systems has a message broker 
driven by a transaction-processing mon¬ 
itor that coordinates several applica¬ 
tions to accomplish a business activity. 

Newsgroups. Lest we forget, good old 
e-mail has had P&S elements for a long 
time. Via group mailing lists, a producer 
(sender) can multicast a message to multi¬ 
ple consumers (recipients), who receive 
the message asynchronously. Add to that 
the concept of a BBS, and we have the 
Internet newsgroups, which are alive and 
healthy amid Web frenzy. Newsgroup cre¬ 
ation and threaded messages are impor¬ 
tant concepts to be absorbed into P&S. 

Work flow. Work-flow (or groupware) 
systems track a work item as it flows 
through the functional units of an orga¬ 
nization. Through some combination of 
a centralized control database and struc¬ 
tured e-mail messages, the responsibility 
for a work item passes from one person 
to another. There is now a strong con¬ 
vergence of traditional work-flow sys¬ 
tems with messaging and distributed 
objects, thus solving the problem of imple¬ 
menting large-scale work-flow systems in 
an adaptive and incremental fashion. 

As a P&S pioneer, Apple designed its 
Interapplication Communication (IAC) 
around a P&S variation for document 
management. A publisher shares a section 
of a document (e.g., a spreadsheet). A sub¬ 
scriber obtains this content for another 
document. The Edition Manager main¬ 
tains the shared section within an edi¬ 
tion container. Thus, users can change a 
document, and the changes are propa¬ 
gated to subscriber documents. 

continued 


68 BYTE SEPTEMBER 1997 
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window* with (kiln -gniftb links ■ 11 ir largest sek-ctinn of statistics at id graphs in a 
single system: cmnpreheiisixe implementations of: Exploratory techniques with 
juk.uM'cil brushing. nnilii wax tables with banners (presentation quafitx reports); 
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selection of (mils for graphical exploration of data exlensixe brushing (mils 
willi animation fitting. simxMlniig. overlaying. s|x-ctral |iiaik a s. projectim*. layered 
ONii|in*ssMxis. markal subsets ■ hrtoe $995. 

Quick STATISTICA (for Wnukwxs) ■ A siiIimI of STATISTKA: compre 
linisixe sek-clkxi of basic statistics and the full analxtic ami presentation qualilx 
graphics i apalxlities it STATISTKA ■ Prkv $495. 

STATISTICA Industrial System (requires STATISTKA or Quick 
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STATISTICA has received the highest rating in 
EVERY comparative review of statistics software 
in which it was featured, since its first release. 


StatSoft 


2300 E. 14th St. • Tulsa, OK 74104 • (918)749-1119 
Fax: (918) 749-2217 • WEB: http://www.statsoft.com 
e-mail: info&statsoft.com 
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StatSoft Pacific Pty Ltd. (Australia), ph: ««13 9521 4833, las: *613 9521 4788 
StatSoft Japan (Tokyo. Japan), ph: *813 3667 1110. fas: *813 3668 3100 
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P&S software is described by how structured its messages are and 
how tight its database integration is. 


Managing Data 


Another product is NewsStand from 
Lotus. It extends Notes onto the Web by 
publishing Notes templates and manag¬ 
ing the security and approval of sub¬ 
scriptions. Several publications, such as 
BNS’s Banking Report, use NewsStand for 
their electronic distribution. 

Webcasting. This category has been 
“pushed” into the industry’s limelight 
recently. Webcasting (or Web publishing) 
is using Web technology to deliver recur¬ 
ring information through a push proto¬ 
col. Products are PointCast, Marimba’s 
Castanet, BackWeb, I-Fusion, and Data- 
Manager. 

DataManager, from DataChannel, is 
adoptingTIBCO’s technology and empha¬ 
sizes its ability to efficiently multicast TCP 
packets, thus allowing scalability within 
large intranet environments. David Pool, 
president of DataChannel, says, “But 
what is very elegant architecture is the 
way that TIBCO sends out one packet and 
everybody listens for it. It is very light¬ 
weight and economical.” 

Recognizing the importance in stan¬ 
dardizing Webcasting, Microsoft has sub¬ 
mitted a proposal to the WWW Consor¬ 
tium (W3C) for its Channel Definition 
Format (CDF) technology that uses the 
Extensible Markup Language (XML). The 
proposal separates Webcasting into three 
levels: basic, managed, and true. Basic is 
simply the periodic probing (crawling) of 
specific sites of interest. Managed and 
true Webcasting use a CDF file, so that a 
consumer has a road map to the site as 
defined by the content provider. As stated 
in the Microsoft CDF white paper, “The 


CDF allows an author to optimize, per¬ 
sonalize, and fully control how a site is 
Webcast.” To Webcast a site, the content 
provider would create a CDF file at the 
root Web directory to sketch a road map 
to key topics at the site. 

Database replication. Distributed data¬ 
base systems that need to synchronize 
with a primary version require a replica¬ 
tion scheme that reliably distributes a mix¬ 
ture of full-image and delta-image copies. 
Products are Data Propagator, from IBM; 
Replication Server, from Sybase; and SQL 
Server Replication, from Microsoft. 


Software distribution. I his category is 
a major thorn in the side for network 
and PC managers. As the number of work¬ 
station software suites soars, the need 
for effective software distribution enter- 
prise-wide also soars. P&S seems to be an 
appropriate paradigm for software dis¬ 
tribution, because a channel is a specific 
package while a consumer would sub¬ 
scribe to the software operating on its 
workstation. One Webcast product, Cas¬ 
tanet, handles software distribution like 
Web content. A tuner at a workstation 
polls the transmitter server for differen¬ 
tial updates to software modules (even 
to the tuner software itself). 

Data warehousing. P&S has a big poten- 
tial with information delivery in data 
warehousing. The issue goes beyond 
delivering the proper information to the 
right people. The issue is how to sustain 
a flow of the proper information and let 
any consumer add value and republish the 
information. Applying P&S to data ware¬ 
housing will move us into a whole new 
market-driven dynamic for information 
dissemination. Products are delivery- 
Manager, from VIT; Tapestry, from D2K; 
and Aclue, from Decision-ism. 

vrr’s delivery Manager reaches beyond 
the data warehouse to any information 
source in the enterprise. “The focus must 
be on the consumer,” remarks Subhash 
Chowdary, founder and CEO of VIT. “The 
consumer creates the demand and drives 
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FLEXIm () 

The Elegant Solution 

You don’t have to use the brute force of a 
baseball bat - or dongles for that matter - 
to make sure only licensed, paying users 
have access to your software. There’s a 
much more elegant and cost-effective 
solution: FLEX/w from GLOBE/rotfer. 


The De Facto Standard 

FLEX/w is bundled in over $ 15 billion of 
installed UNIX and Windows * software 
products, making it the de facto standard in 
license management. And in 1995 alone, 
FLEX/w was used to ship over $3 billion 
in software licenses over the Internet. 

That makes it the de facto standard in 
electronic commerce for software, too. 


Even Works With Dongles 

If you still want to use dongles, FLEX//;/ 
significantly reduces the number you need 
at a customer site by allowing low-cost 
dongles to be used as “network dongles,” 
and by sharing dongles across different 
products. 


Your Customers Will Like It 

In an independent survey, users preferred 
FLEX/w eighteen-to-one over other 
license managers. And all of us know 
customers really don’t care for dongles. 
With FLEX/w, your customers 
benefit from: 


• Floating licenses- 
allowing licenses 
to be shared over 
a network, while 
fairly compen¬ 
sating the 
vendor with a 
higher price 
per license. 

• Fully functional evaluation software 
while the vendor knows the software 
will stop after a specific date. 

• Built-in license compliance - 
customers don’t need to buy expensive 
license metering utilities to verify they 
comply with vendor license terms. 

• Installing software where it is most 
appropriate from a hardware 

or administration perspective, 
while protecting your software. 

Windows , UNIX and Java 

If your company develops products on 
multiple platforms, you should know 
FLEX/w runs on Windows, UNIX and Java. 

For More Information 

Call us at 408-370-2X00, email us at 
info(r/ globetrotter.com or visit our 
website at http://www.globetrotter.com. 
We’ll be happy to arrange a demo and 
show you how to make sure all your users 
are licensed. 


Key Features: 

With FLEXlm 
you can: 

• Umit software 
use to licensed 
users 

• License software 
in new ways 

to gain new markets and customers 

Leverage tin* Internet and CD-ROMs 
to increase sides while reducing selling 
and manufacturing expenses 

Reduce t\)e cost of product evaluation 
programs 

Significantly reduce the use of 
expensive dongles 

Ask about our white paper on 
Electronic Commerce 
For Software 

GLOBE trotter 

LJectronic Commerce 
Lor Software ' 

!mp://www.gl<>bmoticr.com 
Email: infotu globctrottcr.com 
Telephone: 40H-370-2K00 
Fax:408-370-2884 


H EXAw MitvgMcvcd trademark and "Heuronic 
((unmmr hw Software" K j trademark of 
(4 OBt imticr Software. Al other trademark are 
the property of their respcvthre owners. 
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the content from any persistent store, like 
that of an information supply chain.” 

Tapestry has a Subscriber Interface with 
which analysts can examine the meta-cat¬ 
alog and place subscriptions via the Web. 
Content can be delivered in a variety of 
formats (e.g., Excel, Word, Lotus 1-2-3, 
and Java chart) and scheduled periodi¬ 
cally (see the screen to the right). 

Tapestry has a unique separation in the 
producer roles. A supplier acts as a data 
administrator and maps available data 
sources into one or more data marts. A 
publisher acts as a business analyst and 
specifies various views to which people 
can subscribe. For example, a supplier 
could build data marts from host data¬ 
bases, while the publisher would publish 
views from those data marts. 

Aclue focuses on the Arbor Essbase 
community, using P&S to distribute cubes 
consistently across the enterprise. 

Electronic commerce. At first analysis, 
it may seem that electronic commerce has 
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D2K's Tapestry has a Web interface for scheduling 
delivery of subscription information. 


little to do with P&S; however, both share 
common technology (e.g., reliable and 
secure messaging) and common objec¬ 
tives (e.g., matching producers with con¬ 
sumers). P&S can benefit from the expe¬ 
riences with easy and reliable monetary 
exchange, and electronic commerce can 
benefit from the mechanisms for recur¬ 
ring transactions to similar interest groups 
(like that of the Book of the Month Club). 

Where to Now? 

As a coordination mechanism for distrib¬ 
uted systems and people, P&S has the 
tremendous potential for flexibility, adap¬ 
tation, and evolution. In complex, large- 
scale situations where requirements are 


constantly changing, P&S may provide 
the fertile ground on which to grow those 
systems. Also, the standardization and 
commercialization of P&S technology have 
the potential to create global markets for 
information exchange and commerce, far 
beyond what we can presently imagine. 

P&S, however, needs a few years to 
mature. First, the OMG and other stan¬ 
dards groups must get serious at defining 
what it is. Second, the infrastructure of 
P&S is not all there yet. We still need to 
put into place the supporting technolo¬ 
gies for reliable messaging outside the lim¬ 
ited intranet context, efficient multicast¬ 
ing transport protocols, and universal 
monetary exchange. Third, the critical 


weakness is the lack of system manage¬ 
ment across the enterprise. “It’s easy to 
add a little at a time, but who is going to 
watch over it [the P&S system],” remarks 
Ian MacFadyen, vice president of tech¬ 
nology management for Chase Retail 
Banking Systems. “There is no place in the 
organization responsible, since P&S inter¬ 
mingles the host, servers, network, and 
who knows what else.” 

Even when mature, P&S of itself is not 
a turnkey solution. There is still the diffi¬ 
cult work of understanding your business 
processes, specifying an effective repre¬ 
sentation for events, and designing the 
proper database schemes. P&S will only 
provide more powerful tools and enlarge 
the set of possible options. “There is not 
a lot of experience with this stuff; it will 
probably take 10 years to absorb, like the 
batch toon-line transition,” predicts Roy 
Schulte of the Gartner Group. “The big 
vendors will start to play [in the P&S mar¬ 
ketplace] in two years.” 

Any P&S solution still requires skilled 
professionals who can appropriately 
apply it. For many years to come, the edu¬ 
cation of these professionals will be the 
limiting factor in the adoption of P&S. □ 

Richard Hackathorn (richardh@bolder.comj 
is president and founder of Holder Technology, 
Inc . (boulder, CO), a company specializing in 
enterprise connectivity and data warehousing. 
You can get a copy of the complete technology 
reftort on P&cS via http://www.bolder.com. 


Active Software 
Santa Clara. CA 
408 - 988-0414 
http://www.activcsw.com 

BEA Systems, Ine. 

Sunnyvale, CA 

408 - 743-4000 

http://www.bcasys.com 

Borland Open Environment 
Boston. MA 
617 - 562-0900 
http://www.opcncnv.com 

Decision-ism, Inc. 

Boulder, CO 

303 - 938-8805 

http://www.dccisionism.com 

D2K, Ine. 

San Jose, CA 
408 - 451-2010 


WHERE TO FIND 


http://www.d2k.com 

l-Kinctics, Inc. 

Burlington, MA 
617 - 270-1300 
http://www.i-kinctics.com 

Intermezzo Systems, Ine. 
Boulder, CO 
303 - 440-5410 

Iona Technologies, Inc. 
Cambridge, MA 
617 - 949-9000 
http://www.iona.com 

Lotus Development Corp. 
Cambridge. MA 
617 - 577-8500 
http://www.lotus.com 

New Era of Networks, Inc. 
Englewood, CO 
800 - 815-6366 


http://www.nconsoft.com 

Talarian Corp. 

Mountain View. CA 

415 - 965-8050 

http://www.talarian.com 

TIBCO, Ine. 

Palo Alto. CA 

415 - 846-5000 

http://www.tibco.com 

VIT 

Cupertino, CA 

408 - 342-0882 

http://www.vit.com 

Vitria Technology, Ine. 
Mountain View, CA 
415 - 237-6900 
http://www.vitria.com 
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* istorian is the single solution for recording, auditing, and 
reporting computer use. Historian tracks a number of 
I activities independently of each other. Historian can, at 
the administrator's discretion, record application usage, file 
access, internet web page access, user activity and job costing 
information, and pages sent to the printer. 

Historian consists of two separate functional components, a 
recorder and a reporter. The recording component runs as a 
system service. It starts invisibly as soon as the machine starts 
and continues silently in the background. The recording 
component is a very efficient optimized service which does all 
intensive processing only when the machine is idle. No decrease 
in performance should be noticed while the recorder is running. 
The reporter is a multiple document application which allows the 

Cupynq^il mtea? * 19517 Grtn*; Grand Corporate* F 


usage information to be displayed in a variety of ways. 
Additionally, the reporter has export capabilities to place usage 
information in standard data formats for custom queries and 
aggregation with third party data manipulation tools. 

Historian makes it easy to see who modified files, ran 
applications, accessed web pages, and printed pages, and when 
the operation was performed. Historian's collection of usage 
information will fascinate you. 

: $49 • Historian 2Q Pack: $495 • Requires Windows 95 
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Historian: 

RECORD EVERY 
ACTION EVER 
PERFORMED ON 
YOUR COMPUTER 


RECORD AND AUDIT THE 
USE OF YOUR COMPUTER 

TRACK USE OF 

THE INTERNET 

TRACK JOD COSTING 
INFORMATION 

O Records all file and 
user activity. 

O Provides audit trail of 
application, printer and 
file use. 

O Summarize file usage by 
user, application or time 

O Provides audit trail of 
web page access by 
user and time. 

O Records every web page 
ever accessed. 

O TVacks time spent online. 

O Record time spent on a 
specific client or job. 

O Summarize job time by 
application and user. ! 

O Track pages printed by 
job and user. 
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IMPROVE ERGONOMICS 
IN YOUR OFFICE 


O Reports active and idle 
time by user. 

O Can suggest user take a 
break after duration of 
continuous activity. 


Fortres Grand Corporation 

PO Box 888 Plymouth IN 46563 
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ArtMedias 2D” Monitor Earns a Spot on 1997 WinList. 
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Our canine friend won’t be the only 

ONE SURPRISED BY WHAT THEY SEE ON AN 
ARTMEDIA MONITOR. CAD OPERATORS AND 
GRAPHIC DESIGNERS WILL APPRECIATE OUR 
SHARPER RESOLUTION, BETTER FOCUS, 
LOWER DISTORTION AND HIGHER BRIGHTNESS. 

Basically a great picture. Which might 

EXPLAIN WHY THE EDITORS OF WINDOWS 



Magazine placed our 20” GT-96DT 

MONITOR ON THEIR PRESTIGIOUS 1 997 
WinList. It also might have helped that 
THE GT-960T COMES WITH ADVANCED 
Trinitron* technology, a flatter screen 

AND SUPERFINE PITCH. So IF YOU WANT THE 
BEST PROFESSIONAL MONITORS AROUND, TAKE 
A LOQK AT WHO THE EXPERTS ARE PICKING. 
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The Universal Inbox 


Get all your e-mail, faxes, and phone 
messages with a single interface. 

By Mike Hurwicz 


S he average person in a large corporation receives 178 
messages each day, according to the Gallup Organi¬ 
zation. Plus, it is common to get messages via multi¬ 
ple e-mail accounts, fax machines, a voice-mail sys¬ 
tem, and a pager. And you’re probably above average. 

To users assaulted from all sides by messages, a “universal 
inbox” sounds like a life-saver. A universal inbox is a single user 
interface, usually based on e¬ _ 


mail client software, that lists 
all incoming messages. These 
messages can include e-mail, 
voice mail, fax mail (faxes 
that come through a fax serv¬ 
er and arrive as e-mail), and 
more. From the universal 
inbox interface, the user can 
read, delete, or file all types 
of messages. (You “read” 
voice mail by playing it over 
the phone or on a multime¬ 
dia PC.) The same interface 
inevitably contains functions 
for responding to messages, 
too—although outbound 
messaging is not an inbox 
function. 

The universal inbox sim¬ 
plifies life by defragmenting 
the messaging environment. 

It’s faster to check one inbox 
than multiple e-mail 
accounts, fax machines, and 
voice-mail systems. Training 
requirements also diminish 
since you learn only one 
interface. The universal 
inbox may also eliminate 
delays in message reception * " ‘ 

that are due to the user’s not checking a particular source (such 
as an e-mail account where you seldom receive any mail) fre¬ 
quently enough. Furthermore, the universal inbox lets you orga¬ 
nize fax and voice-mail messages in the same way—in fact, in the 
same folders—that you organize your e-mail. Not only is there 
value in unifying multiple filing systems, but e-mail folders may 
offer a better filing system than those that come with voice- 
mail and fax-mail products. Also, the universal inbox could offer 
multimode retrieval. For instance, through text-to-speech con¬ 
version, it could “read” your e-mail over the phone, so you don’t 
need to find a telephone wall jack for your modem. 

www.byte.com 


The universal inbox can certainly simplify life—but not for all 
users. And although vendors have been working on universal 
inboxes for years, the technology is still maturing, so products 
might lack features you want. Moreover, while the universal 
inbox provides a single front end for disparate message types, it 
may do little to integrate administration, directories, or data 
stores on the back end. In addition, you must consider what 

you need and anticipate 





needing. It’s best to go for a 
single package that has 
everything you are likely to 
need. You don’t want to be 
in a position of patching 
together disparate systems, 
each providing a little of 
what you want, to get all the 
capabilities you need. Heck, 
that’s what you’re doing 
now. On the other hand, you 
don’t want functionality that 
you won’t use, either. 

With the stampede to the 
Internet, browser vendors 
imagine using their products 
as universal inboxes. Today, 
however, browsers simply 
provide an interface to mul¬ 
tiple functions, including, 
perhaps, e-mail and fax. Pop- 
ular browsers, such as 
Netscape’s and Microsoft’s, 
do not provide a single inbox 
for all messages. In fact, stan¬ 
dards are only now emerging 
to support a universal inbox. 

Conceptually, the univer¬ 
sal inbox is simply a client 
capable of receiving mes¬ 
sages from multiple sources in multiple formats. Most com¬ 
monly, the fundamental building block of the universal inbox is 
an e-mail/groupware client. To the e-mail/groupware client soft¬ 
ware, you add software that allows the client to receive faxes 
from a fax server and voice mail from a voice-mail server. 


FRASER 


on their current or anticipated strategic e-mail products. Shared- 
file e-mail systems, such as MS Mail, seldom have the message 
store performance or capabilities to support heavy voice-mail 
and fax-mail access. So the back end is usually a high-perfor¬ 
mance e-mail/groupware server, such as Lotus Notes, Microsoft 
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o I superior client/server 
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"with the most 
advanced client-side SDK on 
the market: c-tree* Plus at 
$895. 

• Complete “C” Source code 

• ROYALTY FREE (Client Side) 

• Multiple supported protocols 

• Fast, portable, reliable 

• Powerful features like 
transaction processing 

• Win95, NT, and 
Windows 3.1 ready 

*a strong, multi- 
platform, industrial-strength 
Server that supports. 

• File mirroring 

• Heterogeneous networking 

• Automatic disaster recovery 

• Multi-threaded design 

• Rest price/performancc 
available: from $445- $3745 


a 



economical 
deployable Iffrod^ 
your needs. 

• Portable 

• Scalable 

• Exceptional Performance 

• Flexible 

• Easy Server distribution 

• Convenient OHM terms 


fits 


c 


E 


faircom 

Server* 


Heterogeneous TCP/IP Network 


You can’t find a better client SDK with these features! 
Over sixteen years of proven reliability and performance. 
No one else supports over 30 platforms in this price range! 

c-tree Plus® FairCom Server 





» Complete C Source 

• Single/Multi User 

• Client/Server (optional) 

• Full ISAM functionality 

• No Royalties 

• Transaction Processing 

• Fixed/Variable Length Records 

• High Speed Data/Index Caching 

• Batch Operations 

► File Mirroring 

► Multiple Contexts 

► Unsurpassed Portability 


• Client/Server Model 

• Transaction lYoccssing 

• Requires <2MB RAM 

• Online Backup 

• Disaster Recovery 

• Rollback - Forward 

• Anti Deadlock Resolution 

• Client-side "C" Source 

• Multithreading 

• Heterogeneous networking 

• File Mirroring 

• ORM/Source Available 


FOR YOUR NEXT PROJECT CALL FAIRCOM: YOU 
CANT FIND A BETTER HETEROGENEOUS 
CLIENT/SERVER SOLUTION! 

Also inquire about these FairCom products: 

d-tree' M r-tree® ODBC Driver 

FAIRCOM' 

CORTORATION 

WWWeb Address: http://wvww.faircom.com/ 

8 □ □ . S 3 4 • 8 1 80 

U.S.A. 4006 W. Broadway - Columbia, MO 65203-0100 
phone (573) 445-6833 fax (573) 445-9698 
EUROPE Via Patrioti, 6-24021 Albino (BG) - ITALY 
„ D<u „ m , n , P hone (035) 773-464 fax (035) 773-806 

JAPAN IKEDA Bldg. #3,4f-112-5, Komei-chou - Tsu-city,MIE 514 Japan 
phone (0592) 29-7504 fax (0592) 24-9723 


SUN O/S *4.X • SUN O/S 5.X • MIPS ABI (SGI) • 


Exchange, or Novell GroupWise. Here, 
the vendor of the fax server or voice-mail 
server often provides unified messaging. 

Products from Lucent Technologies 
and Octel Communications (the former 
of which made a $1.8 billion bid for the 
latter in July) are among the popular 
examples of this approach. Octel Com- 
munications is primarily a voice-mail 
company. Octel's Unified Messenger, 
which adds voice mail to Microsoft 
Exchange Server, runs on a new NT-based 
Octel voice-mail server. Fax will be part 
of the next version of Unified Messenger. 
Octel has announced that Unified Mes¬ 
senger will support Lotus Notes, proba¬ 
bly around mid-1998. 

Similarly, Lucent Technologies, for¬ 
merly the communications systems and 
technology unit of AT&T, is (not surpris¬ 
ingly) primarily a telephony company. 
Lucent’s I utility is a voice-mail system that 
uses Lotus Notes to create a unified mes- 
saging solution. Intuity provides both 
voice mail and fax. Plus, Intuity \s Multi- 
media Messaging Server (MMS) has its 
own e-mail. Liter this year, Intuity will add 
support for Microsoft Exchange and 
Internet mail products such as Eudora. 
Through Internet mail, Intuity will also 
support Lotus cc:Mail. Support for 
GroupWise is still an unknown, although 


Unified Messaging 
Is Outgoing 

T he universal inbox addresses only 
inbound communications. Integrat¬ 
ed messaging also deals with outbound 
communications. By applying the e- 
mail paradigm to other forms of out¬ 
bound communications, unified mes¬ 
saging can make it easy to do things that 
were difficult or impossible before: voice 
mail, for a dramatic example. 

Suppose you get a voice mail mes¬ 
sage and must inform many people of its 
contents. Today, you have to make many 
calls, or send an e-mail message to a dis¬ 
tribution list. With unified messaging, you 
can forward the voice mail itself to the 
distribution list. The same applies to oth¬ 
er types of messages. Fax files coming 
in through a fax server can be forward¬ 
ed as fax mail. Received fax mail can be 
“printed" directly to a local fax machine. 
You can forward e-mail as e-mail, as a fax, 
or (through text-to-speech conversion) 
even as voice mail. 


Circle 133 on Inquiry Card. 





















The Universal InBox 
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Unified Messaging Architecture 
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The PC voice card converts analog 
DTMF data into digital information 
for Unified Messenger. 
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Unified Messenger uses diredory 
APIs to match user and extension, 
and database APIs to store and 
retrieve messages. 


Message transport 


Message 
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(maftoxes) 
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WindowsNT 

Server 

Software lets users cal 
in and play and erase 
messages using DTMF. 


NT 


Microsoft Exchange 
Server software 


the Internet mail support might do the job. 

Lucent and Octel are now both focus¬ 
ing increasingly on computer telephony 
integration (CTI). Voice mail is part of 
such CTI solutions, but by no means the 
primary focus. Fax and e-mail are still 
further removed. CTI vendors offering 
unified messaging solutions include 
Applied Voice Technology (AVT), Tobit 
Software, and Call Ware Technologies. 
AVT’s Call-XPressNT stands out with its 
features that facilitate picking up e-mail 
and faxes over the phone. Tobit*s David 
is the operating system of a multifunc¬ 
tion messaging server and runs as a Net¬ 
Ware loadable module (NLM) under Net¬ 
Ware 3.11 and later. It manages and 
controls databases that can contain dif¬ 
ferent object types (e.g., e-mail, fax, 
voice, files, and links). This informa¬ 
tion can be accessed in various ways, 
including via LAN, phone, fax, or Web. 

Call Wire, from Cal I Ware Technolo¬ 
gies, is a CTI product designed specifical¬ 
ly for the NetWare environment. For 
instance, it is an NLM and integrates tight¬ 
ly with Novell Directory Service (NDS). 

Octel and Lucent provide both voice- 
mail and fax services. By bolting these 
products to an e-mail system, you get the 
three major functions of unified messag¬ 
ing: e-mail, voice mail, and fax. AVT pro¬ 
vides voice mail and fax as separate prod¬ 
ucts. CallWare, on the other hand, does 
not provide fax services. Thus, users must 
integrate a separate fax server, such as 
ZetaFax from FUjuisys or FaxServe from 
the Cheyenne division of Computer Asso¬ 


ciates, to use fax with Clall Ware. 

Although the trend is toward offering 
universal inbox functionality based on 
existing e-mail/groupware clients, there 
are also e-mail clients that specifically aim 
at universal inbox functionality. That’s the 
case, for instance, with EMail Connection, 
from the company of the same name. 
Introduced in 1992, KMail Connection has 
an installed base of hundreds of thousands 
of seats, the vendor says. KMail Connec¬ 
tion is billed as the first e-mail client that 
supported every major messaging inter¬ 
face, including not only Microsoft’s Mes¬ 
saging API (MAPI) but Novell’s Message 
Handling Service (MHS), Lotus’s Vendor- 
Independent Messaging (VIM), and Inter¬ 
net standards. It can be a client to a vari¬ 
ety of on-line services, including AOL, 
Prodigy, CompuServe, and MCI. MAPI- 
compatible fax servers can send faxes, 
using e-mail addressing. 

KMail Connection does not currently 
integrate voice mail, thus it falls short of 
full universal inbox functionality. How¬ 
ever, F'Mail Connection 3.1 is compliant 
with Multipurpose Internet Mail Exten¬ 
sion (MIMK), which will provide a basis 
for voice mail in the future, and voice-mail 
integration is currently under way in the 
KMail Connection development group. 

The Urge to Merge 

Some e-mail, fax, and voice-mail vendors 
have agreed to get their products to work 
together. For instance, one common uni¬ 
versal inbox solution consists of Notes 
Mail and Intuiry Multimedia Messaging 

Circle 140 on Inquiry Card (RESELLERS: 141). 
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Server (MMS), linked by the Lotus Tele¬ 
phony One-Stop. 

Novell has long promoted Computer 
Associate’s FaxServe (from CA’s Cheyenne 
division) as the recommended fax solution 
for Ciroup Wise. FaxServe integrates tight¬ 
ly with the Novell Directory Service, and 
you can manage it as an NDS object under 
NWAdmin. Importing users from NetWare 
to Group Wise and FaxServe is quite 
straightforward, eliminating the need to 
manually add users in multiple places. 
Together, GroupWise, CallWare, and 
FaxServe make one of the more manage¬ 
able unified messaging solutions, largely 
because NDS ties them all together. A fur¬ 
ther level of management integration is 
possible through Novell’s Manage Wise. 
Novell and CA have also announced enter¬ 
prise-level management for GroupWise, 
IntranetWare, NetWare, and integration 
with Novell’s Manage Wise. This integra¬ 
tion would use CA’s Unicenter TNG (The 
Next Generation), CA’s end-to-end man¬ 
agement solution, which also offers man¬ 
agement of N't servers. Eldon Greenwood, 
Novell senior director of product strategy, 
says customers can expect “major leaps” 
in management integration. “NDS will be 
available on NT around the end of the 
year,” he said. “Then NDS will be available 
on the three major platforms where 
GroupWise runs: NetWare, NT, and Unix. 

Microsoft Exchange, however, seems 
to be the environment most unified mes- 
saging vendors are eager to support, or to 
increase support for. Thus, for instance, 
Octel started supporting Exchange only, 
while Lucent is adding Exchange support. 
Although Notes/cc:Mail continue to be 
the e-mail market leaders, many observers 
see more growth potential with Exchange. 

Drawbacks 

The universal inbox does notsuital! users. 

In particular, if all you are doing is com¬ 
bining multiple mailboxes, you might want 
to think about what the advantages are. If 
each mailbox goes with a different job 
function, for instance, it could be better to 
keep them separate organizationally. 

I he universal inbox might be even less 
suited to the user who is not e-mail-cen- 
tric. For example, “an accountant who 
lives’ in Excel might prefer the ability to 
send e-mail and faxes directly from Excel, 
and might be content to pick up voice mail 
the old-fashioned way,” says David Mar¬ 
shak, a senior consultant with the Patricia 
Seybold Group, in Boston. Also, if receiv- 


Standard APIs and Protocols 


T he universal inbox begs for standards to 
knit together e-mail, fax, and voice-mail 
products from different vendors. Microsoft's 
Messaging API (MAPI) has emerged as the 
dominant API in the Windows environment, 
allowing fax and voice-mail vendors to place 
messages into any MAPI-compatible inbox. 
Other APIs, such as Common Mail Calls 
(CMC) or Vendor-Independent Messaging 
(VIM), find use in non-Windows environ¬ 
ments, as well as under Windows. 

MAPI enables client/server communica¬ 
tions through the MAPI subsystem, a stan¬ 
dard part of Windows. The subsystem trans¬ 
fers requests between the client and a MAPI 
service provider: a small software module, 
also running on the client machine, that is pro¬ 
vided by the service’s vendor (for e-mail, fax, 
or voice mail). The service provider, in turn, 
talks to the service: In a client/server envi¬ 
ronment this runs on the e-mail, fax, or voice- 
mail server machine. Multiple service 
providers may be running on a single client 
machine, with MAPI acting as a multiplex¬ 
er/demultiplexer for the service providers. 

From the user’s perspective, MAPI lets the 
client talk to an e-mail service. But MAPI actu¬ 
ally describes only the way a client talks to a 
subsystem and the way a service provider 
talks to a subsystem. MAPI does not define 
the protocols used for client/server commu¬ 
nications, nor does it address server/server 
[ communications. Internet standards are 
evolving to address this void. 

One common Internet standard to imple¬ 
ment a universal inbox is Multipurpose Inter¬ 
net Mail Extension (MIME), which can send 
various types of content with the Simple Mail 
Transport Protocol (SMTP). Work on voice 
mail that started in 1994 has culminated in 
Voice Profile for Internet Mail (VPIM), which 
is currently a draft standard of the Internet 
Engineering Task Force (IETF). IETF will 
probably adopt VPIM version 2 as a full stan¬ 
dard sometime this summer. Although VPIM 
began just for voice, the standard now 
embraces fax as well. Plus, it is a standard not 
just for voice-mail or telephony servers but 
for fax and e-mail servers as well. The VPIM 
working group is also developing directory 
services to translate phone numbers into 
Internet e-mail addresses. 


In a typical use of VPIM, a user connects 
to a voice-mail system, records a message, 
and enters the recipient’s phone number. The 
voice-mail system sees that the number does 
not belong to a local user. A non-VPIM sys¬ 
tem would typically give up here. VPIM, how¬ 
ever, uses the Lightweight Directory Access 
Protocol (LDAP) to look up the e-mail 
address that receives voice messages for 
that phone number. Then the system sends 
the voice mail over the network as a MIME/ 
SMTP message. On the receiving end, the 
message could go to a VPIM voice-mail sys¬ 
tem or to any SMTP/MIME e-mail system. 

Since VPIM uses the Internet or an intranet 
to transfer voice and fax, it could reduce long- 
distance charges dramatically, finally 
enabling cost-effective color faxing, for 
instance. It also lays a solid groundwork for 
“intentional voice mail" (as opposed to a mes¬ 
sage that a caller left only because the callee 
did not answer the phone). 

Vendors such as Lucent, Nortel, Octel, and 
Siemens Rolm demonstrated VPIM v. 1 prod¬ 
ucts at the 1996 EMA show, proving that the 
concept worked. But the public never saw 
the products themselves. VPIM v. 2 products, 
mostly in beta at the 1997 EMA show, are 
expected this year from these same vendors. 

Theoretically, you can use Internet stan¬ 
dards besides or instead of MAPI or similar 
APIs. MAPI today can successfully receive 
VPIM content but not send it, according to 
Greg Vaudreuil, Octel’s systems architect for 
messaging and author of VPIM v. 1 and coau¬ 
thor of VPIM v. 2. 

VPIM is strictly a server-to-server protocol, 
addressing only message transport. For 
client/server interactions, Internet Message 
Access Protocol version 4 (IMAP4) will also 
be important for universal inboxes. IMAP4 
lets you view a list of message headers before 
selecting what to access. An attractive fea¬ 
ture with ordinary e-mail and fax mail, this is 
even more desirable for voice mail, where 
playing every message is more time-con¬ 
suming. IMAP4 also lets you download 
selected parts of a message—again, very 
desirable if messages contain large amounts 
of data like voice and fax. IMAP4, not yet 
widely implemented, will probably replace 
POP3, the current favorite, over the long haul. 


ing spreadsheets regularly, using a par¬ 
ticular directory might be better than 
using e-mail to get them. 

Network managers should also be aware 
that many universal inbox solutions suffer 
from fragmented administration and mes¬ 
sage stores. For instance, you may have to 


add a new user to the operating system for 
basic network log-in, to the PBX, to the 
voice-mail system, and to the e-mail sys¬ 
tem, each as a separate manual operation. 

All the vendors mentioned other than 
Octel also implement separate message 
stores rather than storing voice mail in the 
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performance with 4 or 8 on-board fax-modems. A simpler, 
cleaner server solution. Cable clutter disappears. 

♦ InterChangeVS w virtual remote access servers attach to your LAN 
and use your NT or NetWare server to provide the functionality of 
a standalone remote access server at a fraction of the price. Analog 
and ISDN support now available. 


INNOVATION IN IIMOII ACCISS 

900 Long Lake Road, St. Paul, MN 55112 
Tel: 800 926 6876 Fox: 612 631-8117 
http://www. comtrol. com/us/byt 
E-mail: info@comtrol.com 


(C > 1 " 7 Comtro1 Corpcxofro/v ALL RIGHTS RESERVED All other brand names and product names are trodemorks or registered trademarks of their respective holders 


Circle 129 on Inquiry Card. 




































Managing Data 


«• ai.nl message store. Only Octel uses the 
« m.ul message store (Exchange, in this 
c.ise) to store all types of messages, a more 
manageable and efficient architecture. (It 
does create a single point of failure and 
might not be desirable if the voice-mail 
server would otherwise be significantly 
more reliable than the e-mail server.) As 
Robert Wohnoutka, Octel senior product 


The Universal Inbox 


manager for unified messaging, describes: 
“In many other systems, if you delete a 
message, and it is stored in two places, the 
system has to coordinate those two places. 
Some can’t do it in real time. With a sin¬ 
gle store, there are fewer delays and few¬ 
er opportunities for problems.” 

Other potential drawbacks include cost 
and support. Universal inbox function¬ 


ality itself can cost as little as $40 a seat 
beyond the price of hardware and e-mail, 
voice mail, and fax mail. However, “it’s 
often difficult to prove a return on invest¬ 
ment for the universal inbox,” says 
Michael Durr, chief analyst with Michael 
Durr and Associates (Cape Coral, FL), a 
marketing research and consulting firm. 

Further, he says, vendors typically have 
expertise in either e-mail or telephony; 
few are truly expert in both. “If you have 
to choose,” says Durr, “traditional wis¬ 
dom says it’s easier for a telephony ven¬ 
dor to learn e-mail than vice versa.” 

For these reasons, the universal inbox, 
though appealing, has not been widely 
implemented. However, unified admin¬ 
istration should become more common, 
particularly as Microsoft evolves its direc¬ 
tory technology. Unified message stores, 
too, will become more available. Costs 
will come down, and vendors will gain 
expertise. Thus, there is hope for users 
suffering from messaging mania. 0 


Mike Hwrwicz fmhurwicz@attmail.com) is a 

writer ami consultant in Brooklyn , New York. 


WHERE TO FIND 


Applied Voice 
Technology (AVT) 
Kirkland. WA 
206-820-6000 
http://www 
.appliedvoicc.com 

RightEAX (subsidiary 
of AVT) 

Tucson, AZ 
520-320-7000 
http://www.rightfax 
.com 

CallWare 
Technologies 
Sandy, UT 

800- 888-4226 

801- 486-9922 
http://www.callwarc 
.com 


Computer Associates 
Islandia, NY 
516-342-5224 
http ://w w w.cai .com 
Cheyenne division: 
800-243-9462 
http://www.chcycnnc 
.com 

EMail Connection 
Redmond. WA 
800-889-3499 
http://www 

.cmail-conncction.com 

Equisys (Zetafax 
USA) 

Atlanta. GA 
770-622-2810 
U.K.: +44 171 403 2227 
http://www.cquisys.com 


Lotus Development 

Cambridge, MA 

800-346-1305 

617-577-8500 

http://www.lotus 

.com 

Lucent Technologies 

Murray Hill, N J. 

800-325-7466 

908-582-8500 

http://www.luccnt 

.com 

Microsoft 
Redmond. WA 
800-426-9400 
206-882-8080 
http://www.microsoft 
.com 


Novell 

Orem, UT 

801-222-6000 

http://www.novcll.com 

Group Wise: 

800-638-9273 

Oetcl 

Communications 
Milpitas, CA 
800-444-5590 
408-324-2000 
http://www.octcl.com 

Tobit Software 
Montreal. Quebec 
800-444-5590 
514-392-9220 
http://na.tobit.com 



This is no ordinary copy protection system! 


WIBU-KEY is not your average, run-of-the-mill copy 
protection system. It does more to help you earn more. 
WIBU-KEY provides an entire software management 
system in one convenient little carrying case. With fea¬ 
tures like data and code encryption, network licensing, 
software metering, expiration dating, and secure remote 
programming, it’s easy to see why WIBU-KEY is the 
extraordinary alternative to copy protection. 

WIBU-KEY. There is a difference. 


The First and Only ISO 9001 
Certified Copy Protection System. 
Built-in Network Support. 

Win 3.1/95/NT, MacOS, OS/2, DOS, 
Cross-Platform API. 

Protect Multiple Applications or Modules With One Key. 
Automatic Detection of Hardware Across Ports at Runtime 
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WIBU-KEY. Providing the highest quality software protection. Since 1989 


We are happy to serve you: 


Circle 1 49 on Inquiry Card (RESELLERS: 150) 


UIBU 

SYSTEMS 


Germany and International: 
WIBU-SYSTEMS AG 

Rueppurrer Striue 54 0-76137 Kartiruhe 
Tel ♦45-721 .?J 172-0 • FAX *49-721 -93172-22 
BBS-49-721-93172-23 CIS 100142,1474 
email info@wlbw de http//wwwrnbu de 
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North and South America: 

Griffin Technologies, LLC 
1617 St- Andrew* Or, Lawrence. KS 64047 
Tel (800) 986-6S78 ♦ (785)832-2070 
FAX (785) 832-8787 CIS 71141.3624 
•mail laJesQfnfcechcom wwwjyiAech com 


Affendna; Grupo Comuttor SA ♦54-1-3744711 Fa* ♦54-1-3728115 rfeffiwypoaacc 
Belgium, Lux : COMPUSEC Tel *32-2-64S0944 Fax ♦32-2-6464266 rrfcKfficompu* 
Bra»H: CASATK Tel ♦55-47-444-0859 F,* ♦55-47-444-0859 ca»ack®r*£|ie comt 
Croatia. ARIES D.o.o. Tel ♦385-1-222752 Fa* ♦385-1-2326535 
Estonia: LanSoft Ltd. Tel ♦372-2-215201 Fa* ♦372-2-215283 lantoh©.nfonet.ee 
France: NEOL S.A. Tel ♦33-348423752 Fa* *33-3-88333772 NEOlfflcompoter* < 
Japan SUNCARLA Corp Tel ♦81-3 32493421 Fa* *81-3-32493444 CIS 100214 4 
Netherlands:COMPUSEC Tel ♦31-53-5740223 Fa* *31-53-5726822 InfeAcomput* 
Spalrt/portugaJ: OUBIT Tel.*351-1-7971006 Fa* ♦35I-I-797I0I3 wwwdu6t.pt 
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OLAP by Web 

Using Web-based applications to perform on-line analytical 
processing builds on the strengths of both technologies. 
By Udo Flohr 


e 


n-linc analytical processing (OLAP) may be the most 
important new computing paradigm of the decade— 
next to the Web. Joining the two makes for a power¬ 
ful technology. 

A data warehouse is a central, consolidated database reposi¬ 
tory for all the data in an organization. It typically allows access 
to this information by presenting it in a metaphorical data cube , 
a multidimensional storage 
model that allows many dif¬ 
ferent views and combina¬ 
tions of the data. After cor¬ 
relating arbitrary parts of a 
corporation’s data, managers 
should then be able to see 
previously hidden emerging 
patterns—the trees in the 
forest, as it were. 

OLAP programs make up a 
category of business software 
that lets users manipulate a 
data cube. Typical OLAP op¬ 
erations include consolidate, 
drill-down (i.e., query refine¬ 
ment), slice, dice, and pivot. 

Results can be reported in tra¬ 
ditional or tabular database 
formats, as well as in graphi¬ 
cal charts. Although this out¬ 
put might be in a fixed for¬ 
mat, it often allows the user 
to directly manipulate the 
data for further analysis, such 
as identifying trends, corre¬ 
lations, or time series. 

A Marriage Made 
in Cyberspace 

Most OLAP and data-ware- 
housing packages either already do or shortly will have a Web 
interface, allowing users to access an organization’s data via an 
intranet or the Internet. In a recent report, Wayne Fckerson, a 
senior consultant at the Patricia Seybold Group (Boston, MA), 
concluded that by 1998 a Web browser will be driving half of 
all OLAP and decision-support applications. Despite a number 
of related problems, F'ckerson believes that “the Web is a perfect 
medium for business-intelligence activities.” Here he applies 
what’s called the 80/20 rule: 80 percent of all users have simple 
query and reporting requirements that Web applications can sat¬ 
isfy. The remaining 20 percent either need high-performance. 


interactive access to large data sets, or they’re developers who 
require authoring capabilities. This 20 percent segment will, 
for the time being, continue to use dedicated tools. 

One major benefit of deploying OLAP systems using a Web 
interface is the cost savings. Traditional OLAP packages typical¬ 
ly start from $10,000. Web browsers, on the other hand, are ubiq- 
uitous. Furthermore, most organizations are at least starting 

to get some kind of intranet 
structure, complete with 
servers, in place. Thus, Web 
OLAP should allow almost 
all users in an organization 
access to at least some analy¬ 
sis functionality. Thanks to 
the Net, the universal ac¬ 
cess might also extend to 
outside users. For example, 
customers or suppliers could 
have access to some compa¬ 
ny information. 

The universal Web-brows¬ 
er interface may also help 
reduce training costs. Most 
users are already familiar 
with the process of pointing 
and clicking on links, and 
the OIAP query-and-manip- 
ulation process is similar. 

Another advantage is that 
the Web is a cross-platform 
environment for users and 
developers alike. Users find 
a familiar environment re¬ 
gardless of their OS, and de¬ 
velopers are able to port Web 
applications. 

Thanks to its centralized 
architecture, the Web helps 
reduce the cost for client-side distribution and support. The lat¬ 
est version of the client software—the browser—can be put on 
all desktops in an enterprise, and components, such as Java applets 
or ActiveX controls, take care of their own downloading. 

Snags in the Web 

A number of drawbacks balance these advantages, however. For 
example, the Web was originally a medium for the distribution 
of static files. Therefore, its main problem is that it treats each 
interaction as a new, anonymous connection. It does not intrin¬ 
sically remember who you are or what query you were just refin- 
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mg. Furthermore, HTTP, the main Web protocol, 
does not maintain the state of a session. Program¬ 
mers have to use tricks to help a server remember 
users’ identities and how far they’ve progressed in 
their process. Initiatives are under way to remedy 
this problem in a standardized fashion. 

Another often-cited problem is security. The Net 
is open to virtually anyone, and Net traffic in its ba¬ 
sic form is not encrypted. Companies have there¬ 
fore been reluctant to put sensitive information on 
the Net. Since a data warehouse contains the crown 
jewels of a company’s information about its busi¬ 
ness, there s understandable hesitation about mak¬ 
ing such data available on the Net. 

But that’s about to change with the introduction 
of secure communication tunnels across the Net. 
These tunnels will enable users to gain secure access 
to remote data. Firewalls and other authentication 
systems can also help cordon off internal intranets 
by restricting access to certain sites. 

I he Web consists of a number of protocols that 
make it open and easy to integrate. However, for 
some OLAP applications, this simple architecture 
may be too simple. For example, using a dedicated 
OIJVP application to perform a drill-down opera¬ 
tion leaves staggered windows on a user’s screen 
that correspond to the stages of the stepwise refine¬ 
ment of the query. 7 hese are useful, since the user 
might want to zoom out again and focus elsewhere. 
But a simple Web browser does not lend itself eas¬ 
ily to such a multiple-document approach: Each 
new page contains HTML code that is displayed, 
typically wiping out what was already there. 

Web Generations 

Some Web sites lend themselves to OIJVP better than 
others. For instance, from the point of view of on¬ 
line query-and-analysis tools, Eckerson’s study dis¬ 
tinguishes four generations of Web architectures: 
file distribution, dynamic HTML publishing, Java- 
assisted publishing, and dynamic Java publishing. 
Most business-intelligence tools currently support 
first- and second-generation architectures. 

First-generation Web sites (see the figure “First- 
Generation Web Sites” at right) use a two-tier archi¬ 
tecture to provide basic file distribution. Dedicat¬ 
ed off-line OLAP tools create reports and store them 
as HTML files, which might contain text and bit¬ 
mapped images, on the Webserver. From their stan¬ 
dard browsers, users can view or print these static 
documents, but no interaction is possible. For an 
updated view, someone has to generate a new re¬ 
port. I lyperlinks might simulate a certain degree 
of interactivity. For example, by clicking on a link 
labeled “Northeast Region,” a user could navigate 
to a report providing data for that particular geo¬ 
graphical area. 

Eventually, though, the growing collection of 
files will lead to the administrative headaches typ¬ 
ically associated with large Web sites. The main 
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Four Generations of Web Access 
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Dynamic HTML provides data on the fly. 


Third-Generation Web Sites 


Application 


Client 


Applets/ 

pfrrws 


HTTP 

TCP/IP 


neu server 

Mfeh Cllruar 

server 


neo-server 

interfaces 








CGI 





HTML files 

NSAPI/ 

Programs/ 


ISAPI 

scripts 




Plug-in applications provide more interactivity. 



Fourth-Generation Web Sites 

Client 


Java server 


mmmm 

Applets/ 


RPCs/MOM 


CZ3 


TCP/IP 
Web server 




Java-mediated interactions access data directly. 


'.byte.com 















































































OLAP by Web 


Managing Data 



Application 
Consulting Group’s 
OLAP Suite 

This package uses ActiveX to de¬ 
liver OLAP functionality, including 
drill-down, rotation, and advanced 
data selection. Users can create live 
OLAP database reports and graphs 
from the browser. It uses the Ora¬ 
cle Express metadata standards. 
(http://www.acgi.com) 

Applix’sTMl 

This third-generation, four-tier-ar¬ 
chitecture, OLAP server solution 
features a Java-based spread¬ 
sheet. TM1 Anywhere allows dy¬ 
namic query access to TM1 Serv¬ 
er, the multidimensional database 
engine. The package's spread¬ 
sheet imports ODBC data, (http:// 
www.applix.com) 

Arbor Software’s 
Essbase Web 
Gateway 

This second-generation OLAP 
server product uses a multidimen¬ 
sional OLAP database. Its four 
tier architecture uses CGI to inter¬ 
face to NT or Unix programs. Users 
request reports by selecting pa¬ 
rameters in an HTML form; out¬ 
put is also in HTML. Various OLAP 
operations, as well as data entry, 
are supported through HTML. This 
package also has the ability to use 
Infospace’s charting applet, (http:// 
www.arborsoft.com) 

Brio Technology’s 
Web.Ware-House 
The product's scheduler generates 
static HTML reports. A browser 
plug-in supports its decision-sup- 
port package, BrioQuery Enter¬ 
prise. Users interactively query the 
relational database server, (http:// 
www.brio.com) 

Business Objects 
A first-generation desktop OLAP 
tool that allows dynamic viewing 
of native (non-HTML) business-ob¬ 
jects reports with helper applica¬ 
tions. The server works with rela¬ 
tional databases; its tools create 
reports interactively, or Document 
Agent schedules reports, (http:// 
www.businessobjects.com) 


Comshare’s Commander 
DecisionWeb 
A multidimensional OLAP server, 
this package's four-tier architec¬ 
ture provides direct OLAP controls 
using Java applets for drill-down 
and rotation. Output can be in 
HTML or Excel format. It requires 
Arbor’s Essbase engine and uses 
Microsoft’s ISAPI standard, (http:// 
www.comshare.com) 

Dimensional Insight’s 

DataFountainand 

CrossTarget 

DataFountain creates multidimen¬ 
sional data models (MDMs) on 
the Web server. CrossTarget uses 
them to get RDBMS information 
when a browser user requests a 
report. The reports are generated 
in HTML, (http://www.dimins.com) 

Information Advantage’s 
WebOLAP 

This is the four-tier, CGI-gateway 
Web interface for Information Ad¬ 
vantage's DecisionSuite Server. 
Query-parameter input and out¬ 
put are via HTML; users perform 
drill-down using hyperlinks, (http:// 
www.infoadvan.com) 

Information Builders’ 
WebFocus 

This four-tier, third-generation ar¬ 
chitecture accesses Unix, Win¬ 
dows NT, or MVS report engines 
with a CGI gateway. Users create 
reports and charts with Java ap¬ 
plets. Output formats are HTML 
and Excel. The package is com¬ 
patible with over 60 databases. 
(http://www.ibi.com) 

Informix Software’s 
MetaCube 

This is a family of decision-support 
software for large-scale data ware¬ 
houses. The Web version current¬ 
ly generates HTML reports off¬ 
line. A Java interface is in the works. 
The package supports drill-down, 
charts, and Excel export, (http:// 
www.informix.com) 

InfoSpace 

The first genuine Java-based fourth- 
generation query-and-analysis tool 
uses a three-tier architecture, with 


disadvantages of this approach are that users can see only 
predefined reports, which age quickly, and that all opera¬ 
tions have to be predefined. 

Second-generation Web sites (see the figure “Second-Gen¬ 
eration Web Sites” on page 82) employ dynamic HTML pub¬ 
lishing: Applications create HTML documents on the fly in 
response to user requests. The environment is actually a four- 
tier architecture, consisting of Web browsers, Web servers, 
application servers, and databases. 

To query databases and other resources, users fill out 
HTML forms that their browsers then submit to the Web 
server. The result is a dynamically generated, but still static, 
HTML file. Users get the latest data through reports execut¬ 
ed live. They can customize the results to a certain extent by 
changing the values of parameters, which the site designer 
sets up for them. 1 he Web server itself holds only templates 
and metadata. The metadata parameters tell the server which 
information to send to the browser. However, the metadata 
can also generate HTML tag information that, among other 
things, helps to maintain state and authentication data over 
a session. 

The Web server submits the user’s request to the applica¬ 
tion server through a gateway. This translates the HTML re¬ 
quests into SQL statements or other database calls. The appli¬ 
cation server also formats the result for the Web server. For 
linking such external programs to the Web server, most archi¬ 
tectures use CGI. 

This approach docs not always yield the desired perfor¬ 
mance, especially in large installations where scalability is 
an issue. For this reason, native Web-server interfaces, such 
as Netscape Server API (NSAPI) or Microsoft’s Internet Serv¬ 
er API (ISAPI), are becoming popular. As opposed to CGI, 
which forks off a new process for each call, NSAPI and ISAPI 
use lightweight threads. The downside is that an application 
written for one of these APIs will not work with the other (or 
with other servers). CGI, on the other hand, is portable. A 
more portable alternative is FastCGI, which has many of the 
advantages of CGI but, as its name implies, improves per¬ 
formance by cutting down on invocation time. 

I hird-generation Web architectures, according to the 
Patricia Seybold Group model, follow the “Java-assisted 
publishing” approach (see the figure “Third-Generation 
Web Architectures” on page 82). These architectures sup¬ 
plement second-generation frameworks with Java applets, 
ActiveX controls, plug-ins, or other client-side programs. 
These can provide a better, more interactive user experience 
that might support local processing of the downloaded data. 

This architecture is able to communicate more user-inter¬ 
face events to the application servers on the other end, alle¬ 
viating many of the shortcomings of HTTP and HTML. The 
supplementary client-side software can also be a helper ap¬ 
plication, such as a spreadsheet. The result should resemble 
a traditional client/server application more closely while re¬ 
taining the thin-client, Web-based philosophy. 

The jury is still out on whether ActiveX controls or Java 
applets are the right strategy to enhance a browser with more 
functionality and interactivity. Some perceive Java as slow. 
ActiveX components, which correspond to the basic build¬ 
ing blocks of a Windows application used by hundreds of 
thousands of Visual Basic programmers, provide a richer 
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ami perhaps more mature development environment. 

Being currently confined to Microsoft clients and serv¬ 
ers, however, ActiveX components are not as portable as 
Java applets, since they are closely tied to the Windows (and 
specifically the Win.»2) architecture. ActiveX components 
are also heavier than Java because they may bring their own 
run-time environment of DLLs. At the moment, Java still 
seems to have the upper hand in this competition. 

Finally, fourth-generation sites use a full-blown Java ap¬ 
proach. I hey employ a standard three-tier architecture, di¬ 
viding processing among a Java application server, Java ap¬ 
plets downloaded to the client, and a database or resource 
manager (see the figure “Fourth-Generation Web Sites” on 
page 82). I he Web server’s remaining task is to supply Java 
applets. After a download, these communicate with the Java 
server directly, mostly using remote procedure calls (RPCs). 
The Java server communicates with the back-end resources 
using Java-clad native database drivers or Java Database Con¬ 
nectivity (JDBC). 

Since this type of application is entirely for and on the 
Web, it circumvents the constraints of HTTP and HTML. The 
Java server might generate HTML, but it typically outputs 
data in a proprietary format for direct viewing with the client- 
side Java browser. Using the latter approach, it has the abil¬ 
ity to encrypt communications to improve security. 

Points to Consider 

Rich Carickhoff of the Application Consulting Group, an 
organization that specializes in custom OLAP solutions, sug¬ 
gests that when evaluating systems to move to the Web, 
you should check the application type. “Information-cen¬ 
tric applications migrate nicely to the Web and stand to gain 
much value from its architecture,” he explains. “Systems 
that present information with a low level of functionality, 
in multiple formats, and to a broad audience are the sue- 
cess stories.” 

But he advises against using the Web to deploy function¬ 
intensive applications for specialized users. There’s too 
much additional software to administer on the server, too 
much data has to travel over the various servers to the brows¬ 
er, and there might still be too little interactivity. 

In his recent report, Eckerson also concludes that inter¬ 
activity, potentially including support for tables, charts, 
maps, and other visual output, is most important when spec¬ 
ifying requirements for Web-based OLAP tools. Nearly as 
important are performance and the number of functions 
the Web-enabled version includes. Most tools, he says, cur¬ 
rently don’t allow browser users to apply new calculations 
to a result set. Other aspects to consider include scalability 
(which may require load-balancing) and support fora wide 
variety of back-end databases. 

A final aspect to consider is the pricing model: Does the 
vendor charge per seat, or does it take the number of con¬ 
current users into consideration? Eckerson concludes that 
the fourth-generation business intelligence tools to succeed 
will be the ones that simulate a client/server architecture 
over the Web. □ 


Java applets communicating with a 
Java server. It fully maintains a ses¬ 
sion’s state for the back-end data¬ 
base. The Java server (AIX, HP-UX, 
NT, and Solaris) caches data for 
improved performance. It outputs 
Excel, HTML, Java, VRML, and oth¬ 
er formats. Users can create multi¬ 
page presentations with interactive 
multimedia elements. (http://www 
.infospace-inc.com) 

IQ Software’s IG/LiveWeb 

This second-generation four-tier 
reporting tool employs CGI to ac¬ 
cess Unix or NT servers. Users view 
static HTML reports that the IQ/ 
Objects and IQ/SmartServer tools 
generate using a Web interface. 
Hyperlinks implement operations 
such as drill down. (http://www 
.iqsc.com) 

MicroStrategy’s DSS Web 

This is a second-generation, four- 
tier CGI Web interface for Micro- 
Strategy's decision-support sys¬ 
tem, DSS Server. The product 
supports parameter queries and 
static viewing, including hyperlink- 
based drill-down operations. Input 
and output are via HTML. The pack¬ 
age uses the relational OLAP mod¬ 
el. (http://www.strategy.com) 

Oracle’s Express 
Web Agent 

This interface for the Oracle Ex¬ 
press Server multidimensional 
database is a second-generation, 
four-tier OLAP server with a CGI 
gateway. It creates HTML output. 
Hyperlinks implement features such 
as rotation and drilling. The pack¬ 
age also graphs using VRML. The 
development kit uses stored pro¬ 
cedure code. Using Oracle’s Web 
Publisher, it can also use Java or Ac¬ 
tiveX. (http://www.oracle.com) 


third-party SQL databases. The 
package uses HTML, but it sup¬ 
ports charts and Java applets. (http 7/ 
www.gentia.com) 

Platinum Technology’s 
InfoBeacon Web 
This is a second-generation ISAPI 
interface to Platinum’s relational 
OLAP server, InfoBeacon. Users 
get live access to the NT-based 
server. Operations such as drill¬ 
down and pivot are supported 
using HTML forms. (http://www 
.platinum.com) 

Seagate Software 
The Crystal Reports and Crystal 
Info reporting tools use ISAPI or 
NSAPI interfaces to NT programs. 
Crystal Reports uses ActiveX 
controls to view and manipulate. 
Holos accesses the Holos multidi¬ 
mensional database server, using 
HTML input and output for drilling 
and pivoting in the browser, (http:// 
www.img.seagatesoftware.com) 

Speedware’s Media/Web 
This is an OLAP decision-support 
tool for data access and analysis 
over the Web. The Media OLAP 
server stores in a multidimensional 
database and delivers query results 
to the Media/Web server, convert¬ 
ing results to HTML. Users get pa¬ 
rameterized queries and OLAP 
functions, such as drill-down, (http:// 
www.speedware.com) 


Udo Flohr is a BYTE contributing editor l/ased in Hannover, Ger¬ 
many. You can reach him Iry sending e-mail to flohr@dfn.de. 


Pilot Software’s Pilot 
Internet Publisher 

This is a Web interface for Pilot’s 
decision-support suite. It access¬ 
es multidimensional Pilot Analysis 
Server using ActiveX, HTML, or 
Java, (http://www.pilotsw.com) 

Planning Sciences 
International’s Gentia 
Web Suite 

A third-generation, CGI-based in¬ 
terface to the Gentia relational 
OLAP server package and many 


Syntell’s 

Perspectives-Web 
This HTML server is the Web inter¬ 
face to Perspectives-Zoom. The 
package interfaces to Syntell’s Per¬ 
spectives multidimensional back 
end as well as to Informix, Oracle, 
Sybase, and other ODBC-com¬ 
pliant relational databases, (http:// 
www.syntell.com) 

Xense’s DB Publisher 
DB Publisher accesses databases 
on any platform and location. The 
client supports any Java platform. 
The server requires Win 95 or NT. 
It accesses Oracle and Sybase 
databases with native drivers, In¬ 
formix, and others using ODBC. 
Users define queries and reports in 
the browser. A customizable Java 
form pops up values and validates 
inputs. Load balancing improves 
scalability, (http://www.xense.com) 
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HTML* NNTP= 
Groupware 



HTML-enabled e-mail and 
NNTP conferencing will 
make hypertext authoring 
and collaborative data 
management a routine way 
of life for everyone. 



I ince 1985, BYTE staffers have 
used BIX, a terminal-based 
conferencing system, to share 
I news, contacts, story ideas, 
and manuscripts in progress. A few 
months ago, that long tradition ended. 
The successor to BIX is NNTP confer¬ 
encing, deployed mostly behind a fire¬ 
wall on a private IP network that links 
our three primary locations. 

Version 2 of Navigator, the standard 
Internet client (what we call a browser), 
was really a suite of applications: brows¬ 
er, mailer, and newsreader. Living in the 
shadow of the famous browser, the mail¬ 
er and newsreader failed to attract much 
attention. But even then, these messag¬ 
ing apps were doing something extraor¬ 
dinary: They could render, transmit, and, 
to a limited extent, compose I1TML. 

In version 3 of both Navigator and 
Microsoft Internet Explorer (MSIE), the 
messaging apps became slightly more 
HTML-aware. In version 4, they are dra¬ 
matically more so. You can easily con¬ 
struct a mail message that uses rich text, 
tables, images, and hyperlinks. And yet 
when I show people how I use these capa¬ 
bilities to collaborate with my team, with 
the whole BYTE staff, and with partici¬ 
pants in our public conferences, they’re 
invariably surprised. 

Why ? The context in which NNTP dis¬ 
cussion and HTML messaging become 
compellingly useful isn’t yet apparent to 
many people. So let’s spell it out. 

An NNTP Server Isa 
Read/Writc Web Server 

Thanks to the Web, millions of people 
have become consumers of hypertext. 
Relatively few produce it, though, be¬ 
cause the Web is primarily read-only. The 
writable equivalent of the Web is the Use- 
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We’re using Collabra as a free form contact manager. Careful use of message headers 
lends structure to the newsgroup. Full-text indexing of attachments makes the newsgroup 
a powerful tool for information storage and retrieval. 


net, where millions of people exchange 
billions of words every day. But while the 
latest newsreaders can compose and view 
HTML, the Usenet’s vast ocean of text 
will for some time retain its plain-ASCII 
l<K)k. Post an HT ML message to rec.crafts 
.rubberstamping, and you’ll likely get 
flamed. Usenet credo demands universal 
access to content. True, messages can 
contain both plain text and HTML. But 
legacy newsreaders display these hybrid 
messages awkwardly, naysayers com¬ 
plain, and the extra bulk saps bandwidth. 

I’m all for universal access. As it is 
currently constituted, the Usenet quite 
properly takes a conservative stance to¬ 
ward HTML messaging. But there’s ter¬ 
rible irony in the bandwidth argument. 
The inside-out architecture of the Use¬ 
net, whereby tens of thousands of news- 
groups replicate to tens of thousands of 
servers every day, is a far more egregious 
abuse of bandwidth. 

Discussion data no longer needs to 


wv 


>m 


propagate around the world by way of 
replication. It’s 1997, not 1977. News 
servers, like Web servers, are now direct¬ 
ly accessible from all points on the Inter¬ 
net. News clients can hop instantly from 
server to server, just as Web clients can. 
News servers, like Web servers, can house 
deep, richly structured, densely inter¬ 
woven, searchable collections of docu¬ 
ments. And everyone—not just desig¬ 
nated producers of content—can help 
build those collections. 

This scenario may or may not ultimate¬ 
ly prevail on the Usenet. Either way, you 
can create an alternative public or private 
version of the Usenet using a stand-alone 
news server. When I started doing this 
18 months ago, I had to climb the admit¬ 
tedly steep learning curve associated with 
INNl), the server app that powers most 
of the Usenet. 

Today it’s much easier. In addition to 
INNl), I’m running the latest news servers 
from Netscape (Collabora Server 3.0) and 
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HTML + NNTP = 


Groupware 


Mu rosolt (Internet News Server). Both 
vastly simplify the process of setting up 
and using NNTP conferences. Both, in 
conjunction with the new generation of 
HTML-aware newsreaders, propel NNTP 
technology into the space formerly owned 
by proprietary groupware platforms, such 
as Lotus Notes. 

NNTP Newsgroups Are 
Simple Document Databases 

A newsgroup is really just a directory with 
a bunch of text files in it. Each file starts 
with headers (Newsgroup:, Subject:, 
Date:, and Sender:) and continues with 
the stream of ASCII text that is the message. 

Newsreaders can order your view of a 
newsgroup by the primary headers: sub¬ 
ject, date, and sender. But that’s not too 
useful if you’re pointing your newsread¬ 
er at alt.rec.rubberstamping. Why order 
by date, for example, when there’s noth¬ 
ing newer than last night’s feed? 

In a private newsgroup, though, these 
ordered views become very useful. When 
I finish the first draft of this column, for 
example, I’ll post it to an internal news 
server. Weeks later, when the final proof 
reaches my desk, I may want to refer back 
to the original copy. No problem. I’ll select 
the newsgroup, order by date, scan for 
mid-June, and look for postings from me. 

With a bit of group discipline, you can 
make these views of shared data even more 
useful. Here’s a simple but powerful idea: 
Treat the subject header as a row in a data¬ 
base. For example, we use several news- 
groups as simple contact managers. 1 in¬ 
vite staffers to post subject headers to this 
group in the following form: 


John Davidson sent me by way of e-mail. 
I know I’ll be able to find that document 
three months hence by searching our news- 
group for the term vpn. What’s more, I 
know that any other BYTE staffer looking 
for contacts or material on that subject will 
also be able to find it. 

Direct e-mail integration. To enter this 
record into our contacts database, I for¬ 
warded John’s e-mail message into the 
newsgroup, rewriting the Subject: header 
as I’ve shown. Data entry doesn’t get any 
easier than this. 

I’ve built and used a few multiuser con- 


as well as by name. It’s straightforward. 
I’ve written before about transformers 
(MHonArc and Hypermail) that convert 
mail or news archives into Web archives. 
Given such a Web archive, you need only 
scan for Subject: headers, parse out the 
implied fields, sort them, and emit one or 
more Web pages that serve as indexes on 
those fields. 

NNTP newsgroups are rich filesystems. 

Following the headers, a news message 
can contain just a simple message body or 
a set of message parts, each encapsulated 
between MIME boundary-markers. These 


HTML-Enriched NNTP Conferencing 


* Sleiken. Jim | AiborTcxt | SGML, XML • bytestaff.contacts autho.s Netscape Category 


£ie £dH Y«w go M***Age £ommunicato< 

LV>V’1__ 

help 


| bytestaff contacts 

^ 1 Totei messages 49 

1 Unread messages: 44 

-lj Sub|CC< 

1 % I Sender 

| Date | Pnoiity 

7S& Bient Chapmen? 

to Re: Bient Chapmen? 

♦ John Montgomeiy 

♦ Jon Udell 

Mon 20:50 

Tue 004 

w bteiken. Jim I Arbor Text I SGML, XML 

• Jon Udell 

6/10/9715 47 

| to Jay-Louue Weldon | dot abates 

♦ John Montgomeiy 

5/28/97 13:00 

Hide: Steiken, Jim | AibcxText I SGML, XML 

ArborText 

s 

•; 1 

Ann Arbor, MI 

Jim Sterken !; 


president 


http ://www. arhoitext.com/ 

SGML/XML authoring^publishing tools 

sit on the V3C coimittee that is 


5Si Ver Si £olk * in conpanysit on the V3C coMMittee that 

thei ° 9t0ry 0n ® IL ' wc ought t0 chcck bftck wlth 

tnem. Here are sone XML resources: 

• XML FAQ 

• Draft XML Specification (DXS1 

• HvTime 

The latest Netscape and Microsoft newsreaders make HTML composition simple enough 
for casual use. The table formatting shown here was done by Netscape Composer. The 
hyperlinks were dragged from a browser window and dropped into the message. 


Davidson. John | Network Telesys¬ 
tems | TCP/IP. VPN 

The idea here is that records in this con¬ 
tact database are categorized in three 
ways: by name, by company, and by key¬ 
word. Order the newsgroup by its Subject: 
headers, and you’ve ordered the data¬ 
base by name. Yes, I realize this isn’t per¬ 
fect. You can’t order by company or by 
keyword, as you would with the equiva¬ 
lent Lotus Notes database. But here are 
some points to consider. 

Full-text search. There isn’t yet an 
NNTP standard for the full-text search of 
newsgroups, but Netscape implemented 
one in its new Collabra server and client. 

The body of the message is a white 
paper on virtual private networking that 


tact databases over the years. Data entry 
is always the bottleneck. Like all so-called 
knowledge workers, I process a flood of 
information at top speed all day long. If 
I have to fire up a data-entry screen and 
fill out a set of fields to log each event, I 
just won’t, nor will my colleagues, and 
it’s no use pretending otherwise. 

The data-entry threshold has to be 
very low, and now it is. A lot of informa¬ 
tion comes to me by way of e-mail that will 
matter to me or my team, but not today 
or next week. It takes literally 2 seconds 
to tag these messages and forward them 
to a shared-document database where they 
will he seen once and can he found later. 

Optional value-added Web integration. 
Suppose you wanted to construct views of 
this database by company and keyword. 


attachments can he MIME-encoded bina¬ 
ries, such as images, executable programs, 
PDF* files, and spreadsheets. They can 
also be H TML files. Listed below are some 
of the consequences that flow from cre¬ 
ative use of the tcxt/l ITML MIME type. 

No external viewers are needed. If post¬ 
ers convert files to HTML, readers won’t 
have to launch external viewers because 
newsreaders can now render HTML at¬ 
tachments natively. Some applications 
already implement “Save as 1 ITML,” and 
many more will. 

Content can be full-text-indexed. If you 

post a Word document as an attachment, 

I can search for the text that you write only 
in the primary part of the message. Con¬ 
vert the attachment to HTML, and I can 
search that, too. That’s just what I did 
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vhen I received and posted John David- 
on’s white paper. 

Attachments can be live applications. 

Everyone gets e-mail like this: “Re: Com- 
any picnic: Please choose preferred date 
7-18/7-25) and activity [volleyball/soft- 
all]. Reply to Pat at [phone #/e-mail ad- 
ress].” If we’re using HTML-enriched 
lail tied to a Web-based application, Pat 
eed not collect, tabulate, and disseminate 
lis data. She can package her survey as 
n HT ML message and broadcast it to the 
:aff. An application such as my Polls serv- 
t (see “Java Servlets," June BYTE) doesn’t 
now or care if its HTML client is a Web 
age or a mail or news message. 

Aessage Threading Creates 
•ocument Hierarchy 

jppose that, two months after I enter 
le John Davidson record in our contacts 
L*wsgroup, another BYTE editor inter- 
ews John for an article on VPN. Two 
onths after that, a fact-checker calls John 
verify some information in the article, 
he Contacts newsgroup is the obvious 
ace to record these interactions. If the 
litor and fact-checker add their notes 
replies to the original message I post- 
1, they’ll create what we normally think 
as a conversational thread. 

But in this context, the newsreader he¬ 
lves more like a kind of shared outline 
ocessor. When I launch the newsread- 
, the Contacts newsgroup appears in 
lexpanded form as a list of names. To ex- 
ore all our interactions with John David- 
n, I can expand that thread. 

How well does this work? To be honest, 
u won’t find many examples of this tech- 
que in our internal newsgroups today, 
s tempting to blame the NNTP tools, 
lich weren’t designed for this purpose, 
u can’t, for example, rename or move 
usages, and if you cancel a message 
u’ll orphan the hierarchy beneath it. 
hat’s more, nothing prevents you from 
sting a top-level message that violates 
: style (e.g., NAME | COMPANY | KEYWORD) 
it creates the illusion of a database. 

But neither of these limitations is crip- 
ng, in my view. The real obstacle, as al- 
ys with groupware, is cultural. I know 
ople who exploit the rich capabilities 
Lotus Notes less effectively than we ex- 
>it our relatively primitive NNTP-based 
>ls. Most people, even some who are 
lily software literate, are not yet attuned 
his mode of collaboration. Well all get 
re, but it’s going to take time. 
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TOOLWATCH 


Win32::lnternet 

Aldo Calpini (<dada(o)divinf.it>) 
http://www.divinf.it/dada/perl/intcrnet 
An essential tool for every NT Perl hacker. 
Win32::lnternet creates a Perl 5 interface 
to WININET.DLL, the Win32 Internet sup¬ 
port library that manages HTTP and FTP 
connections. It’s a great way to make your 
Win32-based Perl scripts URL-aware. 


BOOKNOTE 


The Data Model 
Resource Book 

$49.99 

by Len Silvcrston, 

W.H. Inmon, and 
Kent Graziano 
Wiley Computer 
Publishing 
http://www.wiley.eom/eompbooks/ 

If you look at enough information systems, 
patterns will emerge. These authors have 
done just that. Here are data-modeling 
recipes that include all the basic ingredi¬ 
ents: people, organizations, products, units 
of work, and orders. 

NNTP Messages Are Link 
Sources and Link Targets 

By link sources , I mean that NNTP mes¬ 
sages can contain live hyperlinks. Since 
Navigator 2, we’ve been able to compose 
hyperlinks merely by spelling URLs cor¬ 
rectly. If I type http://www.byte.com/ 
in a message, the news (or mail) client 
will automatically recognize and activate 
that link. 

This primitive form of hypertext au¬ 
thoring can deliver extraordinary bene¬ 
fits. When Usenet posters refer to Web 
documents, readers can access them with 
a single click. Using the HTML composers 
in the version 4 clients, you can refine the 
appearance of the hyperlink. If you are 
writing for an audience of HTML-aware 
newsreaders, you can wrap an ugly URL, 
such as http://www.byte.com/art/9706/ 
sec5/art 1 .htm, in a descriptive phrase such 
as my June col umn. 

By link targets , I mean that hyperlinks 
(on a Web page or in a news message) can 
lead to news messages. This hardly mat¬ 
ters on the Usenet, because messages there 
don’t survive more than a few days. 


But on a private NNTP server, it’s a dif¬ 
ferent story. You don’t ever have to expire 
messages; they can be as permanent as 
Web documents typically are. Suddenly it 
makes sense to create links to these per¬ 
manent news messages. As I pointed out 
in “Dual-Mode Conferencing" (Decem¬ 
ber 1996 BY TE), we’ve long been able to 
form such links using message IDs. But 
it was awkward to do so, and the result¬ 
ing URLs were nasty-looking strings, such 
as news://staffnews.byte.com/3301F45C 
.482E(«)byte.com. I’m delighted to report 
that, with Communicator’s Collabra cli¬ 
ent, which just shipped, you can achieve 
this result by dragginga message icon into 
the message-composition window. 

Why is linking to news messages a big 
deal? It means that the number and qual¬ 
ity of documents that you’ve collected in 
a newsgroup are not the only measures of 
its value. Density of interconnection be¬ 
comes another key measure. References 
can be a concise and elegant alternative 
to quoting huge chunks of prior messages. 

Even more ambitious, messages with 
links to messages can summarize discus¬ 
sions and create alternate views of data¬ 
bases. It’s true that these meta-messages 
are still part of the flow of the newsgroup. 
Like all messages, they’ll be seen once and 
then fade into the archive. But if they’re 
composed in HTML, they can also func¬ 
tion as Web pages. 

The “discussion highlights" section of 
our home page, which calls out interesting 
threads in our public conferences, illus¬ 
trates this technique. Think of an HTML- 
based NNTP discussion as a bunch of rough 
drafts, some of which will merit promo¬ 
tion to the status of finished Web pages. 

What’s the Catch? 

If this NNTP stuff is so handy, why aren’t 
more people using it? Not many folks, oth¬ 
er than Internet service providers and net¬ 
work administrators, have ever mastered 
NNTP servers. The de facto choice, INNI), 
is a mythologically scary beast. 

But times change. The latest incarna¬ 
tions of INNI) from Netscape and Micro¬ 
soft go a long way toward taming the mon¬ 
ster. Most would find it straightforward 
to deploy these GUI-driven news servers 
for internal use. Next month I’ll show how 
that’s done. □ 


Jon Udell is BYTE’s executive editor for new 
media. You can reach hint Iry sending e-mail to 

jon u@dev5.byte.com. 
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Realtek—your reliable partner in the 
rapidly changing world of high-technology 


technology to 
new heights — 
Realtek's RTL8139 
Single-Chip Fast 
Ethernet Controller 


It’s no wonder BYTE magazine awarded Realtek 
its prestigious "Best Component" and overall 
"Best of Show" awards at Computex Taipei 
'97 for the development of the pioneering new 
RTL8I 39 Single-Chip Fast Ethernet Controller. 
This innovative solution integrates the Fast 
Ethernet Media Access Controller (MAC), 
physical chip and transceiver all in a single 
chip— providing unprecedented cost- 
effectiveness and greatly facilitating the 
network card design process. 

Offering networking speeds of lOMb/s and 
lOOMb/s, this unique system-on-a-chip also 
provides 32-bit performance, PCI bus 
compatability and full compliance with 
IEEE802.3u 100Base-T specifications. 

http://www.realtek.com.tw 


Besides its groundbreaking developments in 
the networking field, Realtek offers a broad 
range of similar system-on-a-chip solutions 
including graphics and video accelerators, 
audio, caller ID and speech ICs. 

Specializing in complete system development 
rather than simple chip design, Realtek is 
constantly reaching new altitudes in low-cost, 
high-performance 1C solutions for the 
computer and multimedia, communications 
networks and consumer electronics fields. 


^Realtek 

Kc.tllek Semiconductor Corp. 


Realtek Semiconductor Corp. 

No. 2, Industry E. Rd. IX, 

Science Based Industrial Park, 
Hsinchu 300, Taiwan, ROC 
Tel: 886 3 5780211 
Fax: 886 3 5776047 


Sales Office 
3F, No. 56, Wu Rung 6 Rd., 
Wu Ku Industrial Park, 
Taipei Hsien, Toiwan, R0( 
Tel: 886 2 2980098 
Fax: 886 2 2980097 
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Javatalk 


Vibe Jive 


roughly analogous to the resource fork 
of a Mac application. In particular, the 
.vibe file carries the geometric informa¬ 
tion associated with the GUI portion of the 
application—that is, inside the .vibe file 
is persistent data that describes not only 
what objects (c.g., buttons and scroll bars) 
are on-screen, but their position, too. 

The .vibe file also contains the com¬ 
plete compiled version of the application. 
Hence, you can set up a Vibe application 
so that users can double-click on the .vibe 
file and launch the application as though 
it were a stand-alone executable. 

This is where the runner file comes in. 
The Vibe runner, which must be installed 
on end users’ desktops, consists of the 
Vibe JVM and native class files bundled 
into a single package. In the above scenar¬ 
io, when the user double-clicks on the 
.vibe file containing the application, it’s 
actually the Vibe runner file that wakes 
up and begins execution. Note that the 
Vibe runner file is most useful for appli¬ 
cations deployed through the enterprise. 
It’s less useful for applications run on the 
Internet, where you can’t be sure that a cli¬ 
ent will have the Vibe runner file. 

Visix’s use of the runner file offers some 
benefits. I’ve seen Java GUI-development 
systems that attempt to embed informa¬ 
tion about the visual components of an ap¬ 
plication directly in the Java source code, 
surrounded by comments and messages 
such as, “Don’t edit this!” This informa¬ 
tion is embedded in the file because the in¬ 
tegrated development environment (IDE) 
itself needs that data to create a design¬ 
time view of the application’s GUI. 

Vibe’s approach, because it doesn’t in¬ 
sert information into your source code, 
eliminates worries of accidentally editing 
a forbidden portion of source code. But, 
with all these special files to keep straight, 
distributing a Vibe application can be 
problematic: You can’t just bundle an ap¬ 
plication into a class file and ship that to 
a client. 

Fortunately, Vibe comes with Install- 
Shield, plus InstallShield scripts. These 
tools will help you by automating the con¬ 
struction of a distributable application 
bundle. 


WHERE 


ObjcctSpace, Inc. 
Dallas, TX 
972-934-2496 
http://www 
.objectspace.com 


TO FIND 


Visix Software, Inc. 
Rcston, VA 
703-758-8230 
fax: 703-758-0233 
http://www.visix.com 


Visix Gives Java a Jump-Start 


I f you're serious about Java, the Java De¬ 
veloper’s Kit (JDK) leaves much to be de¬ 
sired, including a need for more containers 
and generic algorithms to help you more 
quickly develop and deploy applications. 
ObjectSpace’s Java Generic Library (JGL) 
is a collection of containers and algorithms 
that’s the Java equivalent to the C++ stan¬ 
dard template library (STL). JGL is bundled 
with Visix’s Vibe and is also free for the down¬ 
loading from http://www.objectspace.com. 

JGL consists of over 100 classes and in¬ 
terfaces that define data types and asso¬ 
ciated algorithms. All the data types in JGL 
descend from a parent abstract data class 
that's known as “containers.” Five different 
kinds of “base” containers exist in JGL: 
maps, queues, sequences, sets, and stacks. 

Each type of container has its own char¬ 
acteristics of access and element storage. 
For example, a queue implements a linkod- 
list structure; a stack implements a first-in/ 
last-out structure, and so on. (I’m using the 
“base” classes designation loosely. The map 
class is an abstract class, queue and stack 
are concrete classes, and sequence and sot 
are interfaces. Think of them as the five main 
branches of the JGL container-class treo.) 
But the container classes are only part of 


the JGL fabric. Algorithm classes provide the 
necessary mechanics for operations on con¬ 
tainers. JGL includes algorithms for sorting, 
searching, counting, replacing, applying, and 
more. In addition, JGL defines a set of itera¬ 
tor classes for each container class so that 
you can easily program tight loops that pro¬ 
cess elements within a container. 

But the real powor of JGL is unleashed 
when containers, iterators, and algorithms 
are combined. The combination allows you 
to turn an algorithm loose on a container with 
just a few statements. For oxample, the fol¬ 
lowing code shows how you might sort the 
first 10 elements of an array container: 

Arraylterator first, ■ 
array.begin(); 

Array 1terator last 
array.beg 1n(); 
last.advance(10): 

Sorting.sort(fIrst,last); 

The first iterator is set to the front of the 
array. Then tho last iterator is croated and 
moved to just past tho tenth element. Finally, 
tho .ni l method is called to sort the subset 
of tho array. Note that, with little modification, 
you could oasily sort subsets within the array, 
as well as the entire array itself. 


Bad Vibes About Safety 

On the darker side, some of Vibe’s ad¬ 
mitted security holes are a wee bit dis¬ 
turbing. I am aware of two of them. First, 
the Vibe JVM does not perform all the ver¬ 
ifications done by a standard JVM when 
a Java class file is loaded. The JVM spec¬ 
ification describes four passes that take 
place when a class file is loaded. One pass 
verifies (among other things) that no local 
variables are accessed prior to being stored 
with valid values. The Vibe JVM doesn’t 
do this check; it must depend on the com¬ 
piler to do it. 

If the compiler hasn’t done this check, 
then the Vibe JVM is susceptible to what¬ 
ever maladies might occur if the program 
attempts to manipulate an unorthodox 
value. (I should point out that the Vibe 
compiler does do these checks. Still, that’s 
little help if someone tries to bring in an 
application from the outside.) 

Second, the Vibe JVM does not include 
a security manager that restricts access 
to the network or file system. That means 
that if you have installed the Vibe JVM in 
your browser, a Vibe application (applet, 
really) downloaded over the network has 


lull access to your machine. The Vibe doc¬ 
umentation is succinct about this: “Basi¬ 
cally, a Vibe application can do anything 
on your computer which a native applica¬ 
tion can do.” Ouch. 

Good Vibes 

Vibe’s springs-and-struts paradigm is a 
welcome mechanism for managing the 
GUI portion of an application. The .vibe 
file, while somewhat nonstandard, is cer¬ 
tainly a step in the right direction for han¬ 
dling the sticky problem of where to put 
resource information. 

However, too much of Vibe is nonstan¬ 
dard. The .vibe file is nonstandard. The 
Vibe JVM is nonstandard. The runner file 
is nonstandard. The reasons for all these 
nonstandard entities are easy to see, but 
Vibe sacrifices portability to bring them 
about. Perhaps these problems will be ad¬ 
dressed in future releases. □ 


Kick Clrehan is a senior editor at Computer 
Design magazine and coauthor of The Cli- 
ent/Server Toolkit (NobleNet, 1 996). You 
can contact him by sending e-mail to rickg® 
pennwell.com. 
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MAXIMIZE YOUR MARKETING DOLLARS 
WITH BYTE REPRINTS! 


BYTE Reprints serve as 
high-quality, inexpensive 
promotional tools for: 

Trade show handouts 
Direct mail campaigns 

• Dealer/distributor promotions 

• Training and educating 
key personnel 

• Presentations at conferences/ 
seminars 

And there's more! 

• BYTE article reprints are 

NOW AVAILABLE in hard-copy and 
electronic formats 

• BYTE reprints can be customized 
with your company name, 

logo, product picture, etc. 

Call today for information 
and quantity prices. 

Susan Monkton 
BYTE Reprint Department 
One Phoenix Mill Lane 
Peterborough, Nil 03458 
Phone: 603-924-2618 
Fax: 603-924-2683 
E-Mail: smonkton@mcgraw-hill.com 
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1.8 million feet of cable, 
12,000 nodes, five days. 


Exhibition • October 8-10, 1997 • Atlanta, Georgia 


The InteropNet: 

Networking's Ultimate 
Interactive Learning Tool. 



NetWorld+Interop is the launching pad for cut¬ 
ting-edge, enterprise-class network solutions. 
Integral to its success is the InteropNet — the 
largest short-term, real-time network in the 
world. October 6-10, networking's top vendors 
will set their competitive differences aside and 
collaborate to create a multilayered blueprint of 
networking's future, in full operation. 

The InteropNet is built on three dynamic layers: 
cutting-edge technologies available today, beta 
technologies to be deployed in 18 to 24 months, 
and outside-the-envelope solutions you haven't 
even heard of yet. Combined with the InteropNet 
Applications Forum — live vendor demonstrations 
of exciting new enterprise applications like 
Internet databases, Push technologies, Multicast, 
Security and more—the InteropNet is solving the 
critical problems every CIO and MIS faces today. 

Get a close-up look at the tools, technologies 
and network applications you'll deploy across 
your enterprise now and into the 21st century. 

Register Today for 
NetWorld+Interop 97 Atlanta. 

Atlanta, Georgia 
Georgia World Congress Center 

October 6-10, 1997 


For Reglatratlon/Informatlon: 

1-800-962-6513 

Int'l 415-372-7079 

www.interop.com 


SOFTBANKforumS 

NETWORLD 

+INTEROP 

HU17CSPC 

* IW7 SOM HANK luium. Intwop H .> rpflklered tmdi-injik mid 
InteropNet it ,i trademark of SOU RANK foruirw NetWorld k j tcivlio nuik 
of No*?ll Ini'. All other n.inir*. tire the property of tlipir teiper.ttve Imlderi. 
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These 17 Pentium II 


Power Platforms: 
233-and266-MHz 
Pentium Ms Compared 


systems deliver 
surprising power and 
promise to the desktop. 
By Michelle Campanale 


ision, forethought, and poten¬ 
tial are three important and 
desirable qualities. We like to 
see them in our politicians, 
leaders, city planners, network adminis¬ 
trators—and our computers’ CPUs. Intel’s 
new Pentium II (PII) processor, which 
powers the 17 233- and 266-MHz PCs we 
reviewed in this roundup, has all these 
characteristics. 

Indeed, the true merit of the current- 
generation PII and its supporting archi¬ 
tecture lies in its latent possibilities—not 
so much what it can do, hut what it will 
do when it can reap the benefits of ex¬ 
pandability, added Multimedia Exten¬ 
sions (MMX) instructions, and speeded- 
up segment-register writes, which allow 
the PII to run older, 16-bit software faster 
than the Pentium Pro. 

New Architecture 

First, the PII represents a whole new ar¬ 
chitecture that carries a much greater 
possibility for future expansion than do 
its Pentium predecessors that use Sock¬ 
et 7/8 (the zero insertion force |/Il l- 
type socket where the processor sits). For 
example, the Pentium’s limited upgrad- 
ability is due to the lack of on-chip cir¬ 
cuitry and other chip components that 
are necessary for you to be able to up¬ 
grade to a faster CPU. 

The PH’s Single Edge Contact (SKC) car¬ 
tridge, which is about the size of a Nin¬ 
tendo cartridge, sits in Slot I on the moth¬ 
erboard and is designed to make upgrades 
easy. The tool-free SECcartridge pops out 
from Slot 1 after you unscrew the retain¬ 
er, heat sink, and CPU fan. 

With the PII design, gone are the days 


when you had to pry out the processor 
with a rake and risk bending pins while 
changing chips. Within the SEC cartridge 
is a circuit board that contains the pro¬ 
cessor, some core logic, and system anil 
bus caches—all the components needed 
to handle future high-frequency versions 
of the PII (although SRAM chips for the 
L2 cache are not in the same package as 
the CPU die). 

Dual-Bus Support 

Like the Pentium Pro, the PII uses the 
Dual Independent Pus (DIM) architec¬ 
ture. This accelerates the flow of in for- 


BYTEMlag 

PENTIUM II PCS 


DTK APRI-74M/K266 and 
IBM PC300XL 

Long known for its low-cost PCs and 
system BIOSes, DTK wins our Pentium II 
overall choice, with its superfast APRI- 
74M/K266, a 266-MHz PC. The IBM PC 
300XL's $2500 price makes it the best 
value of the bunch; it’s $1000 less than 
the DTK APRI-74M/K266. 

mation within the system, boosting over¬ 
all performance to three times than of 
a single-bus-architecture processor. The 
DIB architecture a 1 lows today’s 66-MHz 
system-memory bus to move to higher 
speeds in the future. 

Two buses make up the DIB: the L2 
cache bus and the processor-to-main- 
memory system bus. The PII processor 
can use both buses simultaneously, which 
increases the chances that it will achieve 


its peak execution time of three instruc¬ 
tions per clock cycle. 

MMX Technology 

Like the Pentium with MMX, the PII pro¬ 
cessor includes accelerated MMX, which 
enables it to execute two MMX instruc¬ 
tions at a time. Added to the PII arc 57 
new MMX instructions specifically de¬ 
signed to process video, audio, and graph¬ 
ical data more efficiently. The use of sin¬ 
gle instruction/multiple data (SIMD) 
technology enables one instruction to 
perform identically on multiple pieces of 
data and allows the chip to reduce the 
compute-intensive loops common with 
video, audio, graphics, and animation. 

Intel expects MMX to play a signifi¬ 
cant role in videoconferencing, among 
other applications. It also expects upcom¬ 
ing MMX drivers to improve printing. 

Setting the Specs 

Future possibilities aside, the current em¬ 
phasis of PCs with the PII processor and 
the 440FX (Intel’s new PII chip set) is per¬ 
formance. In this roundup we focus on 
a range of systems, from high-powered 
266-MHz PCs to surprisingly competitive 
233-MHz machines. 

Although the PII market extends be¬ 
yond mainstream business, we chose to 
focus on Windows NT PCs ranging in 
price from about $2200 to $4100. Each 
was equipped with a single-processor 
configuration and 64 MB of RAM. A max¬ 
im uni 512 KB of secondary processor 
cache, a 32-KB LI cache (16 KB for in¬ 
structions, 16 KB for data), and a mini¬ 
mum 3.8-GB hard drive were also in¬ 
cluded. In addition, a CD-ROM drive, a 
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MOTHERBOARD x 

This one is based on \ 
the ATX-based standard, 
although NLX-basod and 
proprietary designs are 
also common. 


SEC CARTRIDGES 

Rectangular in shape ^ 
and palm-sizo, it comes 
with a rotainor that helps 
keep the processor in 
the slot. 


SLOT 1 — ^ ^ 

The CPU fits in the ^ 
now Slot 1, which 
uses loss system real 
estate, allowing 
system makers to use 
existing motherboard 
designs for it. 


HEAT SINK AND FAN 

Note the extra fan for the processor, which gets hotter than 
provious P6s. The Pll also calls for a largo hoat sink-which 
is about the cartridge's size and an inch doop.. 


|MEMORY 

j The lack of cable interference 
makes upgrading memory 
oasior. Eight SIMM sockets, $ 
for up to 512 MB of EDO / 
DRAM, are standard. / 


, HARD DRIVE 

A GBis standard. 
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cache' 

All cache is on the SEC's circuit board. The PH’s cache 
has a dedicated bus-part of the Dual Independent Bus 
(DIB) architccture-which increases throughput. 


EXPANSION SLOTS 

Four PCI, two ISA, and one shared 
slot are standard. 


BUS 

The PCI bus currently 
runsat 66 MHz. Bus 
speeds of 100 MHz are 
oxpoctod next year. 


1 DRIVE BAYS 

These will typically 
contain ZIP, CD- 
ROM, hard, and 
tape drives. 


Illustration is based on tho DTK APRI-74M/K266. 


3H-inch floppy drive, and VGA with 4 MB 
of video memory were part of the sys¬ 
tem specifications. 

The PH is optimized for 32-hit code. As 
BYTE readers increasingly demand cov¬ 
erage that reflects what they most often 
use, we selected Windows NT Worksta¬ 
tion 4.0 as our OS for this roundup. 

What’s Next? 

Expected to ship this month, Intel’s 4401.X 
chip set will include add-ons to better ex¬ 
ploit the PH’s abilities. The 440LX will be 
compatible with the Advanced Graphics 
Port (AGP), which gives graphics chips ded¬ 
icated access to main memory. Error-cor- 
rection-code (ECC) RAM will also be sup¬ 


ported, making the PII with the440LXchip 
set ideal for high-end desktops and servers. 
The 440LX will include support for syn¬ 
chronous DRAM (SDRAM), which can 
boost overall system performance by allo¬ 
cating memory for each bit of data that 
passes through the PCI bus. You can also 
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expect to see Ultra I )MA hard disk support. 

The current iteration of the PII with 
the 440FX chip set supports two-proces¬ 
sor symmetric multiprocessing (SMP). 
Support for four-way SMI* won’t be avail¬ 
able until 1998. In addition, the internal 
bus speed is 66 MHz; support for a 100- 
MI Iz bus is not expected until 1998. 

By the time you read this, 440EX PIIs are 
expected to plunge in price as the first PIIs 
with the 440LX chip set roll out, so seek 
current pricing when making your buying 
decisions. Pricing aside, the PH’s high- 
performance test results and expandabil¬ 
ity make the jump to Intel’s new platform 
worth the while of many business and 
home users looking for entry-level PCs. 
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BEST OVERALL 


PENTIUM II PCS 


□ ny of the 17 PII PCs in this 
roundup will fir nicely in the 
workplace or home office. 
Equipped with 32 MB of RAM 
and powered by the breakneck-speed PII, 
these systems offer great performance 
with current Windows NT applications. 
And, because they’re MMX-ready, they 
can take advantage of MMX-optimized 
applications and future MMX-friendly 
OSes, such as the next major upgrade of 
Windows 95 (code-named Memphis). 

We rated these PII workstations based 
on their performance, usability, features, 
technology, implementation, and price, 
all on a scale of five stars. Performance 
is weighted highest, at 67 percent. Usabil¬ 
ity is rated at 17 percent, while the fea¬ 
tures set is factored in at X percent. Val¬ 


ue (price) and technology (innovation) 
each take 4 percent of the pie. 

Because PII machines are configured 
similarly and constructed around iden¬ 
tical CPUs, they are commodity items, 
and price becomes a determining factor. 
So, to determine the low-cost winner 
among all the systems tested, we derived 
a separate scoring formula. All systems 
were weighted with price at 50 percent, 
performance at 30 percent, usability at 10 
percent, and features at 10 percent. 

We derived overall performance rat¬ 
ing by averaging the results from our 
benchmark tests. User’s guides and oth¬ 
er pertinent features regarding the oper¬ 
ation of a system, such as ease of access, 
setup and installation issues, and upgrad- 
ability, were used to derive a usability 


score. Finally, the features score is based 
on components that differentiate the sys¬ 
tems from each other. Add-ons, such as 
ZIP drives, high-capacity hard drives, and 
62-bit graphics cards, are examples. 

Best Overall 

With its strong performance, efficient 
motherboard and chassis designs, and 
a good price, the 266-MI Iz DTK APRI- 
74M/K266 is hard to overlook. It showed 
the highest and most consistent perfor¬ 
mance scores in all the tests we threw 
at it: C++, Access, Fourier, (Mark, and 
BYTEmark. 

Performance isn’t the only thing that 
matters, of course. The APRI-74M also 
scored well in both t he usability and fea¬ 
tures categories. For example, it comes 


The First Brand-Name AMD K6 System 


T he 233-MHz Digital Equipment Venturis 
FX represents the first machine from a 
top-tier system vendor to be powered by the 
AMD K6 processor. At $2504, it's a cost-ef¬ 
fective system, considering that it comes with 
a 4-6B Ultra DMA hard drive and 64 MB of 
SDRAM. Although Digital's Venturis line comes 
preinstalled with Windows 95, we tested the 
system using Windows NT 4.0 Workstation, 
just as we did for the 17 Pentium II PCs in our 
roundup. 

But don't expect performance that beats that of PII machines. We exer¬ 
cised the Venturis by duplicating most of NSTL's benchmark tests, includ¬ 
ing the floating-point-intensive Fourier test, C++ language test, (Mark 
graphics test, and BYTEmark CPU test. We compared its performance 
to that of two of the top-performing 233-MHz systems in our roundup, 
Micron’s Client Pro XLU and Unicent'sTitania II233 XLA. We also compared 
its scores to those of our two winners- both 266-MFIz systems-the DTK 
APRI-74M/266 and IBM's PC 300XL. 

The 233-MHz PII machines had a slight performance advantage over the 
K6-equipped Venturis. And it's no surprise that the 266-MHz PII systems 
were significantly more robust than the K6 system (see the figure). 

Still, this system could be a good choice if you don't want to wait (for the 
PII with 440LX chip set) to reap the benefits of Ultra DMA and SDRAM. The 
Venturis FX, which shipped in July, targets the business market. It’s equipped 
with AMD's 233-MHz K6 processor and uses Intel's 430 TX PCI chip set. A 
4-GB Ultra DMA hard drive, a 12X CD-ROM drive, and a 4-MB Matrox Millen¬ 
nium II graphics card round out this well-balanced system. Its 66-MHz PCI 
bus supports three DIMM sockets and up to 256 KB of SDRAM. A full 64 KB 
of LI cache is included on the chip (32 KB for data, 32 KB for instructions), 
and 256 KB of pipeline-burst L2 cache is soldered onto the motherboard. 


Digital's famous motherboard design, based on the NLX standard, allows 
you to slide the unit directly out through the top of the system. Unnotch the 
three nonremovable screws on the cover, and you can access its internal 
components instantly. The K6 processor offers full MMX-instruction-set 
compatibility. Like the Pentium and Pentium MMX chips, it uses the low- 
cost ZIF processor Socket 7. 

With the right manufacturer support, BIOS, and voltage-regulation mod¬ 
ule, it is theoretically possible to swap a Pentium or Pentium MMX chip for 
an AMD K6. Digital says it might offer an upgrade kit in the future. Along 
with this MMX compatibility and a larger Li cache than the Pentium Il's, 
AMD claims its K6chip’s core logic has fewer mispredictions than the Pen¬ 
tium II. According to AMD, 8000 stored entries overshadow the Pentium 
Il's 200 or so built-in branch predictions used for running execution units. 
In short, executions arc processed efficiently. AMD plans to ship an AGP 
chip set by this fall, and several graphics-chip vendors plan to support AGP 
on Socket 7 by the end of the year. 

Although it’s not a workstation optimized for intensive 3- D gaming or 
calculating scientific equations, the Venturis will do well for its intended 
market: the enterprise level. And businesses will appreciate its advanced 
features set and low price. 


Performance 

Dicil.il Venturis FX (233-MHz) (AMD KG) 

Unicent litaiiia II XLA (233-MHz) (PII) 

Micron Client Pro XIU (233-MHz) (PII) 

IBM PC 300XL (266-MHz) (PII) 

DTK APRI-74M/K (266-MHz) (PII) 

0 10 20 30 40 50 60 
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Since 1982 Microway has provided the PC world 
with the fastest numeric devices and software available. 
No product in the last 15 years has excited us more than 
the Alpha Screamer. With its ability to execute 2 billion 
operations per second, the Screamer is the best choice 
for your next workstation or server! In addition to NT, 
the Screamer runs Digital UNIX and Linux. 


Your applications can now run on “the fastest Windows NT machine on 
(Ik* planet.” These include Microsoft Office, Oracle and Netscape; plus 
engineering and graphics software such as Fortran, C/C++, Visual 
Basic, Pro/Engineer, Microstation, ANSYS, LAPACK, 

Gaussian, Softimage and Lightwave. Over the last 15 years 
we have designed systems for thousands of satisfied 
customers including many prestigious institutions like 
NASA and Fidelity Investments. Our technicians are 
expert at configuring all Alpha operating systems and applications, 
and you will not find more technically competent sales people anywhere. 

System Performance 

Microway understands the importance of 
balancing fast CPUs with equally fast 
caches, memory and peripherals including 
SC'SI hard drives, ID graphics cards and 
RAID solutions. Microway’s exclusive 4MB 
SSRAM cache, fed by a 
144'hit wide memory sys¬ 
tem, boosts performance 
by up to 50%. Its 64-bit 
PCI bus is driven by a 
state-of-the-art 1 digital 
chip set that feeds 52- 
and 64'bit PCI sockets. 


AlphaPowered 
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Microway’s Screamer . . . “is, quite simply, 
the fastest Windows NT machine on the 
planet . . . The performance leader.” 

PC Co mputing - July, 1997 


Microway 


Numeric Performance 

Microway produces one of the finest numeric optimized com¬ 
pilers - NDP Fortran. Since 1986, hundreds of applications 
have been ported to the X86 with it. On a 600 Ml Iz 21164, a 
dot product kernel we use for compiler testing achieves a mind- 
boggling 1128 megaflops!!! Using hand-coded BLAsand FFT’s, 
our new NDP VDSP Library hits 145 megaflops triangularizing 
dense arrays and performs a 1024 complex FFT in 200 micro¬ 
seconds. 

For a complete description of the optimization facilit ies pro¬ 
vided by NDP Fortran or C, our Screamer Systems and 
motherboard pricing call 508-746-7541 or visit our WEB Site 
at: http://www.microway.com. 
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RATING R ESU L T S 


BEST OVERALL 
DTKAPRI-74M/K266 

The DTK APRI-74M/K266 is the clear winner 
among the Pentium II crop, outperforming the 
other systems in our benchmark tests by a big 
margin. Plus, its usability and features were 
also solid. 


WEIGHTING 

Features 




price 

DTK APRI-74M/K266 $3500 

Dell Dimension XPS H266 $3179 

IBM PC300XL $2500 

Digital Celebris GL-2 6266 $4149 

Polywell Poly 7266TD $2495 

Compaq Deskpro 6000 $3199 

HP Vectra VL6/266 $3350 


LOW COST AND BEST VALUE 

IBM PC300XL 

If price is a concern, we recommend the IBM 
PC 300XL, our Pentium II low-cost winner. It 
was helped by excellent usability and features 
scores and a rock-bottom price of $2500. 


PRICE 

IBM PC300XL $2500 

Polywell Poly 7266TD $2495 

Dell Dimension XPS H266 $3179 

Xi 266 Pll Mtower SP $2499 

Unicent Titania II233 XLA $2399 

DTK APRI-74M/K266 $3500 

Micron Millennia XRU $2839 


TECHNOLOGY 

IMPLEMENTATION 

★ ★★* 

★ ★★★★ 

★ ★★★ 

***** 

★ ★*★ 

*★★★★ 

★ *★★ 

*★★* 

*★*★ 

***** 

**★★ 

★ ★★* 

★ ★*★ 

**★* 


PERFORMANCE FEATURES 
***** ***** 

*★*★ ★*★★ 

*★★★ ***** 

★ ★★* ***** 

*★*★ *★** 

*★★★ ★*★* 

*★* ★★* 


USABILITY 

OVERALL RATING 

*★* 

***** 

***** 

★ ★★★★ 

*★★* 

***** 

★ *** 

★ ★★★ 

★ ★★★ 

★ ★** 

★ ★★★ 

★ ★★★ 

**★ 

**★ 


WEIGHTING 

Foaturos 



liability 


PRICE RATING 
***** 

★ ★★★* 
**★ 

★ ★★★* 
***** 

★ ★ 

★ *★★ 


PERFORMANCE 
★ *★ 

★ ★* 

*★*★ 

★ ★★* 

★ ★ 

***** 

* * 



FEATURES 

USABILITY 

OVERALL RATING 

★ ★★★★ 

★ ★★★ 

★ ★★★★ 

★ ★★* 

**★★ 

***** 

★ ★★ 

***** 

★ ★★★ 

*★* 

★ * 

**★★ 

*★★ 

*★★ 

**★ 

★ ★*★ 

*★★ 

**★ 

★ ★★ 

★ ★★★ 

★ ** 


***** Outstanding * * * * V«,y Good * * * Good * ★ Fair * Poor 


equipped with a 16X SCSI CD-ROM, Sea¬ 
gate’s Cheetah Ultra-Wide SCSI 4.55-GB 
hard drive, and the Matrox Millenium II 
graphics card with 8 MB of EDO DRAM. To 
boot, it comes equipped with a Creative 
Labs AWE 64 sound adapter and a built-in 
network interface. Its well-organized de¬ 
sign allows easy accessibility to internal 
parts and contributes to its usability. 

Best Value 

In picking a low-cost winner, we skewed 
our rating system to emphasize price, 
which accounted for 50 percent of the 
overall score. Thirty percent of the over¬ 
all score was based on performance, with 


10 percent determining usability. Features 

made up the remaining 10 percent. 

I he IBM PC 300XL is our choice for best 
low-cost PII machine. This 266-MHz sys¬ 
tem turned in top scores in our benchmark 
tests. It shined in the usability and features 
areas. A Matrox Millennium II graphics 
card with 32 MB of video memory and a 
2.5-MB IDE hard drive round out this low- 
cost leader. Its well-written user’s manu¬ 
als, easily accessible drive bays, and a cov¬ 
er lock all added value to the package. 

Runners-Up 

I lie Dell 266-MHz Dimension XPS H266 
represents our overall second-place pick. 


It turned in a perfect usability score and a 
solid composite performance score, which 
was third best. Its strong features set in¬ 
cludes a ZIP drive, a Matrox Millennium 
II graphics card with 8 MB of dedicated 
Window RAM (WRAM), and a 24X CD- 
ROM drive. 

Behind by a hair in the low-cost race 
was the 266-MHz Polywell Poly 7266TD, 
a system that combines strong usability 
and features scores with middle-of-the- 
road performance. This machine includes 
an S3 ViRGE 3D/GX graphics accelerator 
with 4 MB of DRAM, a Maxtor 5.1 -GB 
enhanced IDE hard disk, and a 16X CD- 
ROM drive. 
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DETAILS 



Motherboard Access 

T he engineers at Digital made getting at the Celebris GL-2's 
motherboard simple. As a result, swapping out the board or 
replacing the memory isn't a tough chore. Because of this unit's 
organized design, none of the internal components, such as the 
drive bays, cables, and power supply, block access to the moth¬ 
erboard. Tool-free access to the motherboard makes it extreme¬ 
ly easy to deal with; you just pull two clips, and the whole board 
slides out from the top of the system. We found access to many 
other systems' motherboards tricky due to their cluttered interi¬ 
ors, which makes adding memory or switching a jumper setting 
a nightmare. 



ZIP Drives 

W ith the PH comes a generational leap in system configurations. Case 
in point: The Dell Dimension XPS H266 and the Micron Millennia XRU 
have Iomega ZIP drives. 


TECH FOCUS 


Investigating the SEC 

The SEC cartridge sits in Slot 1 on the motherboard, a design fea¬ 
ture that saves system real estate and power. If you break open 
the SEC cartridge (which, incidentally, renders it useless), you'll 
see the circuit board. This contains the CPU, cache chips, and some 
of the core logic (for more information, see "The Pentium II Re¬ 
vealed" on page 51). 

The CPU is manufactured on a 0.35-micron process and con¬ 
tains 7.5 million transistors. It uses both buses simultaneously, 
thanks to the superpipelined microarchitecture. The pipeline of 
the P6 family contains 12 stages and uses dynamic execution, with 
two-level adaptive training and branch-prediction mechanisms. 
These combined processing techniques speed up software perfor¬ 
mance by up to three instructions per clock cycle. 

All cache is located on the SEC cartridge's circuit board. Next 
to the CPU chip is 512 KB of level 2 pipeline burst; placement here 
helps the Pll achieve its improved performance. A full 32 KB of 
level-1 cache (16 KB to handle data and 16 KB to handle instruc¬ 
tions) is integrated into the CPU chip itself. 

Other advantages of the SEC cartridge involve lowered produc¬ 
tion costs. Intel can employ current manufacturing techniques and 
still obtain very high frequencies; the company can then pass the 
resulting cost savings along to the consumer. 


SEC CARTRIDGES 



^51 2 KB of level-2 
pipeline-burst 
cache 


+ Pentium II 
processor core 

/Termination 
/ resistors and 
capacitors 


Edge connector 
(fits into Slot 1 
on the motherboard) 
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TEST RESULTS 


ur benchmark tests represent 
overall system performance 
under a demanding OS (Win¬ 
dows NT 4.0) and intensive 
applications. The range of performance 
tests reflects real-world applications that 
typical BYTE readers use: Microsoft Ac¬ 
cess (database test) and C++ 4.3 (lan¬ 
guage test), plus the Fourier test (WAV file 
analysis), IMark (graphics test), and our 
low-level BYTEmark CPU test. None of 
our benchmark tests, however, included 
applications recompiled for MMX tech¬ 
nology—a feature that the PII can cer¬ 
tainly take advantage of. 

Performance Tests 

In the Fourier test, we ran simultaneous 
copies of the floating-point-intensive 
Fourier transform program. This pro¬ 
gram analyzes the spectral content of a 
WAV file; its results are largely dependent 
on raw floating-point power. 

The second processor test measures 
how fast a system can build (i.e., com¬ 
pile and link) a large amount of source 
code by running two simultaneous in- 
stances of version 4.3 of Visual C++. This 
benchmark produces results that also de¬ 
pend on hard disk I/O performance, be¬ 
cause the tested systems must access their 
hard disks often for both reading and 
writing when running the test. 

The Access test is the lone application- 
based benchmark in this suite. Using Mi¬ 
crosoft’s Visual Test 4.0 compiler, it mea¬ 
sured how well these PII systems could 
generate multiple business-database 
transactions. It executes two iterations of 
test runs. 

The IMark video tests were conducted 
at 640- by 480-pixel resolution with 256 
colors, using each vendor’s preinstalled 
graphics driver. 

The single-threaded BYTEmark test 
exercises the capabilities of a system’s 
CPU, FPU, and memory system. 

Usability and Features 

We examined each of the 17 reviewed 
machines for usability by focusing on 
system design and documentation. Sys¬ 
tem design is important; therefore, we 
rate how easy it is to remove and rein¬ 
stall the cover, for example. Ease of up- 
gradability (for adding RAM and mass- 


storage devices) adds points to the us¬ 
ability score. We look for accessible 
memory slots and drive bays that offer 
room for cabling. Systems are penalized 
for having I/O connectors that are 
blocked by an expansion slot. 

We give top honors to systems with 


vendor-specific manuals that are com¬ 
prehensive, include easy-to-use dia¬ 
grams, and offer up-to-date technical 
information. Manuals with a glossary 
and an index get better scores. Those that 
lack specifications for the motherboard, 
hard disk, and graphics subsystem get 
rated lower. 

Each vendor completes a lengthy ques¬ 
tionnaire that we send to provide a de¬ 
tailed description of each system’s fea¬ 
tures and support options. We weight 
each feature and calculate an overall 
features score. Features related to per¬ 
formance include the size and write pol¬ 
icy of the secondary cache. The use of 
hard disk controllers, network adapters, 


and graphics adapters on the mother¬ 
board frees up expansion slots. The 
amount of video memory supplied with 
the system is critical in determining the 
maximum display resolution. We weight 
the highest noninterlaced display reso¬ 
lution supported by each system, along 


with the maximum number of colors at 
that resolution. 

Finally, it’s important to note that war¬ 
ranty and support policies are what fre¬ 
quently separate major system vendors 
from second- and third-tier vendors. 

Evaluations in this report represent the judg¬ 
ment of BYTE editors, based on tests conduct¬ 
ed by NSTL, Inc., as documented in a recent 
issue of NSTL's monthly PC Digest. To pur¬ 
chase a copy of the full report, contact NSTL at 
62S Ridge Pike, Conshohocken, PA 1942H; 
(610) 941-9600; fax (610) 941-99SO; on the 
Internet, editors@nstl.com. For a subscription, 
call (H00) 2S7-9402. BYTE magazine and 
NSTL are both operating units of The Mcdratv- 
Hill Companies, Inc. 
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PENTIUM II SYSTEMS 


FEATURES 


Price as tested (MSRP) 

Overall rating 

MICROPROCESSOR 

CPU speed (MHz) 

BIOS vendor and version 

DMI-compliant 

Setup 

BIOS shadowing 

EQUIPMENT INFORMATION 


Sound adapter/chip 

Compaq 

Business 

Pro Audio/ 

ESS 1868 

Yamaha 

OPLSA-3 

ESS 1887 

Creative Labs 
AWE 64 

Yamaha 

OPL3SA-3 

YMS715 

Ensoniq 

PCI Audio 

Ensoniq 

PCI Audio 

Aztech MM Pro 
16VAPnP 


CD-ROM/speed 

Compaq OEM/ 
8X 

Toshiba XM- 
6002B/24X 

Mit8umi/16X 

Toshiba XM- 
3801B/16X 

SonyCDV-511/ 
16X 

Mitsumi FX- 
240S/16X 

Mitsumi FX- 
240S/16X 

Panasonic/ 

24X 


Fax/modem 

None 

U.S. Robotics/ 
3M Sportster 




U.S. Robotics/ 
3M Telepath x2 

U.S. Robotics/ 
3M Telepath x2 



Motherboard 

Compaq OEM 

Intel 

Digital Equipment 
54-25290-01 

DTK 

PRM 00741 

Intel Portland 

Intel Portland 

Intel Portland 

Hewlett-Packard! 

Keyboard/chassis lock 

NoV 

No/No 

✓/✓ 

No/No 

No/No 

No/No 

No/No 

No/*/ 


Set password^) available 

Keyboard, preboot Proboot 

Preboot 

Ptiboot 

Preboot 

N/A 

N/A 

Preboot 

a 

Password-disable jumper 


✓ 

✓ 

✓ 

Yes 



✓ 

Hard drive vendor and model 

Compaq OEM 

IBM 

Quantum 

Seagate 
ST-34501 W 

Western 

Digital AC3400 

Quantum 

Fireball 

ST6.4AT 

Quantum 

Fireball 

ST6.4AT 

Western 

Digital AC 
34000 

1 

Hard drive controller vendor 
and model 

ATA 

Intel 

Adaptec 

AHA-2940VW 

Adaptec 

AHA-2940UW 

Intel 

Promise 

Ultra 33 

Promise 

Ultra 33 

Intel 440 

FX 


Hard drive interface type 

Ultra SCSI 

EIDE 

SCSMI 

Ultra-Wide SCSI 

EIDE 

EIDE 

EIDE 

EIDE 

1 

Hard drive capacity (GB) 

4.2 

6.4 

4.5 

4.55 

4 

0.4 

6.4 

4 


Hard drive seek time (ms) 

9.5 

9.5 

12 

7.6 

11.5 

10 

10 

11.5 

4 

Primary system architecture 

PCI 

ISA 

ISA 

ISA 

ISA 

PCI 

PCI 

ISA 

Shared slots 

1 

1 

2 


1 

1 

1 

2 

« 

Toolless cover removal 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 

✓ 



VIDEO 

Video on system board 

Video accelerator Matrox MGA 

Millennium 

Video adapter (external bus type) 64-bit PCI 
Vidoomomory and type 8/WRAM 

Maximum resolution w/o upgrade 1280 x 1024 


I/O PORTS 

Total number of serial ports 

2 

1 

2 

2 

2 

2 

2 

2 

Parallel-port type 

Enhanced 

Selectable 

Selectable 

Selectable 

Selectable 

Enhanced 

Enhanced 

Selectable 

SCSI-2 ports 

o 

0 

1 

1 

0 

0 

0 

0 

EIDE ports 

0 

2 


2 ■ S3KM 

2 

2 

2 

4 

MEMORY 









Max. RAM on motherboard (MB) 

256 

256 

256 

512 

256 

256 

256 

192 

Memory (EDO) architecture 

Fast paged 

Cached, 
fast paged 

Cached, paged, 
fast paged 

1 •• .1 | .I!|l!«l 

Fast paged 

Cached, 

interleaved 

Cached, 

interleaved 

Cached 

ECC RAM on motherboard 


✓ 

✓ 

✓ 

✓ 




CUSTOMER SUPPORT 

Warranty length (years)/coverage 

3/P.R; 1/L,R 

3/P, L, F. R 

3/P, L, R 

2/P, L, F, R 

3/P, L, R 

3/P.R; 1/L, R 

3/P, R; 1/L, R 

3/P.L.F.R 

Phone 

281-370-0670 

612-338-4400 

508-493-5111 

626-810-0098 

972-416-7600 

605-232-2000 

605-232-2000 

970-635-1000 

Toll-free phone 

800-052-6672 

800-624-9896 

800-344-4825 

800-289-2385 

800-551-9000 

800-846-4875 

800-846-4875 

800-322-4772 

On-line address 

http://www 

.compaq.com 

http://www 

.dell.com 

http://www http://www 

.window8.digital.com.dtkcomputer.com 

http://www 

.duracom.com 

http://www 

.gateway.com 

http://www 

.gatoway.com 

http://www 

.hp.com 

Inquiry number 

1041 

1042 

1043 

1044 

1045 

1046 

1047 

1048 


✓ 


Matrox 
Millennium II 

Matrox 

MGA Millennium 

Matrox 
Millennium (1 

Matrox MGA 
2064-W 

STBViRGEGX 

ViRGEGX 

Matrox 
Millennium II 

64-bit PCI 

32-bit PCI 

32-bit PCI 

64-bit PCI 

64-bit PCI 

04-bit PCI 

64-bit PCI 

8/WRAM 

8/VRAM 

8/DRAM 

8/WRAM 

4/EDO DRAM 

4/EDO DRAM 

16/VRAM 

1280x1024 

1280x1024 

1280x1024 

1280x1024 

1280x1024 

1280x1024 

1600x1200 


Compaq 

Dell Computer 

Digital 

DTK 

Duracom 

Gateway 

Gateway 

Hewlett-Packard 

Computer Corp. 

Corp. 

Equipment Corp. 

Computer, Inc. 

Computer 

2000 

2000 

Co. 

DeskproGOOO 

6266/4200 

Dimension 

XPSH266 

Celebris 

GL-2 6266 

APRI-74M/^^ Systems 

K266 JA Millenia 1000 

G6-266MT 

G6-233 

HPVectra 

VL6/266 

$3199 

$3179 

$4149 

$3500 

$3699 

$3279 

$2748 

$3350 

★ ★★★ 


★ ★★★ 


★★★ 

** 

★★ 

★ ★★ 1 


260 

266 

266 

266 

266 

266 

233 

266 

Intol/AMI 

1.00.03.DTO 

Dell/AMI A01 

Digital/ 

Phoenix 4.01/I 

AMI 1 

Intel/AMI 

1.00.03.DTO 

AM11.00.01 
VT0T 

AM11.00.01 
VT0T 

HP/ 

Phoenix HD.07.( 

✓ 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

ROM 

ROM 

Disk 

ROM, disk 

ROM 

ROM 

ROM 

ROM 

ROM, video 

ROM, video 

ROM, video 

ROM, video 




ROM, video 



BYTE Boat 


✓ - yea; N/A - not applicable; Warranty; P - parts; L - labor; 

INP - information not provided. F—freight to repair center; R - return to customer. 


★ ★ ★ ★ * Outstanding ★ ★ ★ * Very Good ★ ★ ★ Good 

★ ★ Fair ★ Poor 
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IBM PC 

Co. 

IBM PC 

300XL 

Kingdom 
Computers 
Pinnacle 233 

Micron 

Electronics, Inc. 
Millennia XRU 

Micron 

Electronics, Inc. 
Client Pro XLU 

Polywoll 
Computers, Inc. 
Poly 7266TD 

Premio 

Computer, Inc. 
Shadowhawk 
FX2 

Unicent 

Technologies 

Titanall266 

XLP 

Unicent 

Technologies 

Titanall 

233 XLA 

Xi Computer 
Corp. 

XI266 PI 1 
MtoworSP 

$2500 

$2197 

$2830 

$2814 

$2495 

$3539 

$3099 

$2399 

$2499 

★ ★★★★ 

★ ★ 

★ ★ ★ 

★ irk 



★ ** 

★ ★★ 

★ ★★ 

266 

233 

266 

233 

266 

266 

266 

233 

266 

IBM 

AM11 

AM119 

AM11.00.02 
.DT05 

AMI 3 

Award 1 

AMI 

AMI 

AMI 

G71595 

✓ 


✓ 

✓ 

✓ 


✓ 

✓ 

✓ 

ROM, disk 

ROM 

ROM 

ROM 

ROM 

ROM 

Disk 

Disk 

ROM 

ROM, 

ROM, video 

None 

None 

ROM, video 

ROM, video 

Video 

Video 

ROM, video 

IBM Crystal 
C54236 

Sony 8/16X 

Ensoniq Audio 

PCI ESI 370 

Goldstar CRD- 
8160B/16X 

Yamaha 

OPL3SA 

Hitachi CDR- 
8130/24X 

Yamaha 

OPL3SA 

Crystal 

3D-16 

Toshiba 6002B/ 
16X 

Creative Labs 
Sound Blaster 16/ 
Vibras 16C 

Mitsumi FX-820S/ 
8X 

Yamaha 

OPL3SA 

Toshiba/ 

24X 

Yamaha 

OPL3SA 

Creative Labs 
AWE 64 

niiac.ni OUfv 
8130/24X 

Toshiba/ 

24X 

Panasonic 

CR 58S-B/24X 



U.S. Robotics/ 
3M 1787/PC 

U.S. Robotics/ 

3M 1787/PC 

GVC336. 


Phoobe 33.6 
voice/fax 

Phoobe 33.6 
voico/fax 


IBM XL 

Gem-Light 

GMB-P61AK-VO 

Intol Anchorage 
AN430TXATX 

Intel Portland 

Tyan51682D 

Premio 212A 

Intel PD440FX 

Intel PD440FX 

Supormicro 

P6SKE 

✓/✓ 

✓/No 

No/No 

No/No 

No/No 

No/No 

No/No 

No/No 

No/No 

Keyboard, probool 

Preboot 

Proboot 

Keyboard, preboot 

Preboot 

Preboot 

Keyboard, proboot 

Keyboard, preboot 

Proboot 

✓ 



✓ 

✓ 

✓ 



✓ 

IBM 2.5GB 

Seagato 

Medalist Pro 6450 

Maxtor 

85210A8 

Maxtor 

Maxtor 

85120A 

Quantum 

Atlas II 

Quantum 

Fireball ST 

QM 34320 

Quantum 

Fireball ST 

QM 34320 

Maxtor 

86480A 

Intol 440FX 

Seagate 

ST36450A 

PiiX4 

N/A 

Intol 440FX 

Adaptec 

AHA-2940VW 

Intel 

Intel 

Intol 

SB82371SB 

EIOE 

EIDE 

EIDE 

EIDE 

EIDE 

SCSI-2 

EIDE 

EIDE 

EIDE 

2.5 

6.1 

5.1 

4 

5.1 

4.5 

6.5 

4.3 

6.1 

INP 

9.5 

11 

11 

7.5 

8 

10 

10 

9 

ISA 

ISA 

PCI 

ISA 

ISA 

ISA 

PCI 

PCI 

PCI 

2 

0 

1 

1 

1 

1 

1 

1 

1 

✓ 


✓ 

✓ 

✓ 


✓ 

✓ 




✓ 

✓ 






Matrox 

Millonnium II 

Hercules 

Dynamite 

128-bit PCI 

a Ik 4 r\ n ah 

Diamond 3D 
2000 

Diamond 3D 

2000 Pro 

S3 ViRGE 

3D/GX 

Matrox 

MGA-2164 

Matrox Millonnium 
Mystique 220 

Matrox Millennium 
Mystique 220 

Matrox 

Millennium II 

32-bit PCI 

on /\/n a k a 

64-bit PCI 

64-bit PCI 

32-bit PCI 

32-bit PCI 

64-bit PCI 

64-bit PCI 

32-bit PCI 

3 2/VRAM 

4/MDRAM 

4/DRAM 

4/DRAM 

4/DRAM 

4/WRAM 

8/WRAM 

8/SGRAM 

8/WRAM 

1280x1024 

1280x1024 

1280x1024 

1280x1024 

1280x1024 

1280x1024 

1280x1024 

1280x1024 

1600x1200 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Selectable 

Selectable 

Selectable 

Selectable 

Selectable 

Selectable 

Selectable 

Selectablo 

Selectable 

0 

0 

0 

0 

0 

1 

0 

o 

0 

4 

2 

2 

2 

a../ 

2 

2 

2 

2 

384 

512 

256 

256 

1024 

512 

256 

256 

768 

Cached, 
fast paged, 
interleaved, paged 

Paged, 
fast paged 

Fast pagod 

Fast paged 

Paged. 

Interleaved 

Fast pagod 

Fast pagod 

Fast paged 

Cached 

✓ 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

✓ 

3/P; 1/P, L 

A4A ECO com 

3/P.L.F.R 

5/P.L 

5/P,L 

5/P, L, R; 3/P 

3/P, L, R 

5/P,R;3/L,R; 1/L, R 

5/P, R; 3/P, L; 1/F, R 

3/P, L; 1/F, R 

919&58-5221 

717-662-7515 

208 893-3343 

208-893-3343 

415-583-7222 

818-333-5121 

216-344-2600 

216-344-2600 

714-498-0858 

800426-2968 

800-385-3436 

888-209-8039 

INP 

http://www 

.micronpc.com 

800-999 1278 

800-677-6477 

800-628-4888 

800-6284888 

800-432-0486 

http://www.us 

.pc.ibm.com 

iiiip./rwww.Kinyuom ruip;/rwww 
computer8.com .micronpc.com 

http://www 

.polywell.com 

http://www 

.premiopc.com 

http://www 

.unicent.com 

http://www 

.unicont.com 

http://www 

.xicomputor.com 


1050 

1051 

1052 

1053 

1054 

1055 

1056 

1057 


com 


www. byte 
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Software 



See and Be Seen 
Over IP 


Videoconferencing 
software is the next best 
thing to being there. 

By David Seachrist 


I here’s no denying the allure 
of videoconferencing over 
IP networks. Whether you’re 
I using the global Internet or 
the corporate intranet, videoconferenc¬ 
ing means that you can use the nuances 
of body language and facial expressions 



to get your point across or to better 
understand what faraway colleagues 
need from you without even getting up 
from your desk. 


As the two Windows 95 videoconfer¬ 
encing programs we examined demon¬ 
strate, instant and inexpensive multime¬ 
dia communication over the Internet or 
the corporate intranet is possible, but two 
obstacles must be overcome: the band¬ 
width barrier and the usability barrier. 
Despite barely adequate performance 
over 28.8-Kbps links, videoconferencing 
uses a lot of bandwidth. And despite ade¬ 
quate usability with properly configured 
systems, because IP videoconferencing 
relies on a medley of hardware, software, 
and networking technologies, it has a 
ways to go before it is as easy as picking 
up a telephone. 

The International Telecommunica¬ 
tions Union (ITU) H.323 specification is 
a vendor-independent standard that 
defines how audiovisual conferencing 
application data can be transmitted over 
an open network using standard trans¬ 
port protocols like TCP/IP. Ttoo of the ear¬ 
liest products that adhere to or are on the 
verge of adhering to this standard for 
audiovisual conferencing are White Pine 
Software’s CU-SeeMe version 3.0 and 
Microsoft’s NetMeeting version 2.0. Col¬ 
laborative tools, which make videocon¬ 
ferencing with these new clients even 


more useful, include electronic white¬ 
boards to provide blank drawing space 
that can be used by all participants; 
shared applications to allow all partici¬ 
pants to view the same application win¬ 
dow while one participant at a time 
manipulates it; file transfer; and chat. 

Standards-based IP collaborative soft¬ 
ware is still fairly new technology, and it 
requires a platform of a well-equipped 
PC configured for IP connectivity. But 
there are many other players besides 


BYTE 


BEST 


IP VIDEOCONFERENCING 


Picking a winner this early on is like trying 
to pick the winner of a marathon based 
on who’s in the lead after the first 100 
yards. Microsoft’s NetMeeting and 
White Pine’s CU-SeeMe are both 
strong contenders, but it’s still too early 
and too close to call one the best. 


White Pine and Microsoft in or near this 
market, with more videoconferencing 
products that were still in the pipeline 
when we compared CU-SeeMe and Net- 
Meeting (see the table on page 108). 

Getting It Together 

Interoperability is the name of the game, 
especially when you’re playing with IP. 
No matter how good a proprietary video- 
conferencing solution is, if it can’t play 
nicely with the other videoconferencing 
solutions, it’s not going to be as useful to 
you. Despite the early implementers’ 
claims of adherence to H.323,1 couldn’t 
interoperate CU-SeeMe with NetMeet¬ 


ing because CU-SeeMe’s H.323 dient-to- 
client interoperability capability would 
not be available until long after I finished 
testing. This capability will be enabled 
through White Pine’s MeetingPoint 
videoconferencing server product (see an 
upcoming BYTE for an Eval). NetMeet¬ 
ing happily interacted with other video 
clients, but CU-SeeMe requires Meet¬ 
ingPoint to support multipoint, multi- 
window videoconferencing with other 
H.323-compliant clients. White Pine 
reported that CU-SeeMe clients will get 
direct compatibility without the server in 
an upcoming release due early next year. 

Another stumbling block for many 
users will be taming the configuration 
beast. You’ll need to put together video 
inputs, audio inputs and outputs, and 
proper IP networking software and con¬ 
figuration, as well as the videoconfer¬ 
encing software itself. Even when it all 
comes in a single package, it doesn’t 
always work right out of the box. CU- 
SeeMe and NetMeeting both include 
installation wizards, and both support 
any video-capture board that supports 
the Video for Windows standard, but 
software setup may still require fine 
tuning, particularly when dealing with 
firewalls and managing bandwidth con¬ 
sumption on internal LAN connections. 

So Many Standards 

Interoperability issues go beyond com¬ 
patibility among clients: Videoconfer¬ 
encing is a complex application that has 
to interoperate with other network 
pieces, too. The 11.323 standard for mul¬ 
tipoint audiovisual communication com¬ 
plicates matters for firewalls because it 
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Microsoft NetMeeting lots you flout an electronic 
whiteboard next to the video display^ 


Application sharing with NotMooting must share 
Windows roal estate with other apps like chat and video. 




TA an dy - Whiteboard in urn. by 1 olher(s) 


E'M Edit yww loot* Option^ fitfip 





-nrr —,— T - r - xu , . . .lm k w i nm i 


ILS - IntomiMlocaloi Soivit*-iho locator serv/ito ‘~‘ ,_ 

T o ctnoble lull duple, in IIVP qo to Coll preference D G* H 4 CJ Normal 

_ iwormel D Onlm* layout 

|^yrVP will be dntrlbirtari with NotmaoCIng •tsaniiaJI □ pegei^M 

Must imtnll WMoptnn Whiteboard seporot»>lv H".“ ® ftJttre 




* 10 


saiga* © 

* U Ilia IE! 


Nouveau □ ^r Documm* 
loobjm 


•B1S3J42 ® Pu " Scr ** n 

Eilo Edit y« Z 00 " 1 


“Robin Duller 

David Seacbntl 
Robin Duller 
David Soot hint 
Robm Duller 


Ncwv maurrvrre Word and I will tal e control ot Word and *how you 

OK Hate goat 

Ob you have your ruler hidden Watch what I do to display X 
Ohhhh I See now Thanks! 

Sure Thing 


Multicast Conference Assistant 



486/J 0(^0 B StW CamILocal 



PI 33 64MB Color^om: This is a multicast conference over 

10Mbps Ethernet Lon 

486/100 20 B&W Cum: Note thot even with bondwidth ot hur 
of times greater tnhn standard internet connections video 
blotchy * 1 * * * 

586/133 12 B&W Cain: This is especially true when using c 
codecs t 

586/133 12 B&W Can!: And a sharp quick movement occu 


Step 1 Define the conference typo 

Sdect the type and area of conference you wont to create 


f? conference • An rterodive conference where al particpants can exchange video 
end audio, and can use Chat |nd White Pine Board featwes 

I 

Broerfcost conference A one-«|<y conference where only you can tend video and audio 

SHT ^ COnrWCt l ° th ’ S |° n,<wonce so© you and heat you. but they comot 


A»oa | Subnet 



Displaying moro than two video windows 
at a time gives CU-SoeMe an odgo in true 
videoconferencing. 


Advanced Configuration 


CU-SooMo, like NetMeeting, uses wizards 
to holp simplify conference sotup and 
configuration. 


The images are small, but with access to chat windows 
and shared applications, IP videoconferencing can jump-start productivity. 


uses two separate Transmission Control 
Protocol (TCP) connect ions as well as User 
Datagram Protocol (III )P) datagrams to set 
up and maintain a single connection. 
(TCP is a virtual circuit transport protocol; 
UDP is a connectionless transport proto¬ 
col.) T. 120, the standard for multipoint 
document conferencing and data sharing, 
requires only a single TCP circuit, unlike 
H.323, so data conferences do not pose the 

same problems to a firewall as do audio and 
video communications. (For more on stan¬ 
dards, see the Tech Focus, page 106.) Both 
NetMeeting and CU-SeeMe can be con¬ 
figured to work through firewalls, but 
doing so is nor trivial. Unless the firewall 
explicitly allows 11.323 videoconferencing, 


the administrator must manually open the 
1‘CPand UDP ports used for conferencing. 

Performance Problems 

Latency, the delay in receiving a signal 
after it has been sent, can really hammer 
bandwidth-hungry apps like live video: A 
transient delay of more than a fraction of 
a second can seriously disrupt reception. 
Microsoft NetMeeting has an automatic 
tuning mechanism that makes audio qual¬ 
ity easy to adjust to compensate for band¬ 
width variations. CU-SeeMe uses forward 
error correction to compensate for pack¬ 
et loss on the Internet, and it uses inter¬ 
leaving to cut down on the actual data loss¬ 
es when packets are dropped. 


Because audio and video streams are 
so bandwidth-intensive, videoconfer¬ 
encing products must compress data on 
one end, send it over the network, and 
decompress it on the other end. This pro¬ 
cess of compression and decompression 
reduces the quality of the original, mani¬ 
festing itself in many ways: as dropouts, 
static-plagued audio, or blotchy, pixelat- 
ed video. Codecs are the software that 
compress and decompress this data, and 
selecting one codec over another involves 
issues that include quality versus perfor¬ 
mance trade-offs, the amount of hand- 
width that is available, and the need for 
interoperability. 

These products also use different audio 
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TECH FOCUS 


PROTOCOLS 


Conferencing Standards 

The International Telecommunications Union (ITU) standards body maintains these four 
important specification families for conferencing technologies: 

ITU H.320 was adopted in 1990 and refers to a suite of speeifications setting standards 
for multipoint audio/videoeonfereneing over digital switched networks. H.320 sets stan¬ 
dards for conferencing over ISDN links only, laying a foundation for room-based conference 
systems that will be most useful to organizations that can afford the high-priced facilities. 
ITU T.120 is part of this suite. 

ITU T.120 specifies protocols for use by multipoint document conferencing and data-shar- 
ing applications, and it includes functions such as image sharing and exchange, electronic 
whiteboard conferencing, and file transfer. Some of these protocols, most importantly those 
defining how conferencing applications interact and what they do, have already been rati¬ 
fied. Other protocols in the suite, in particular those defining conferencing control and reser¬ 
vations services, have not yet been finalized. 

The ITU H.323 standard suite addresses multipoint audiovisual communications. As an 
extension of H.320, it specifies services over ISDN and plain old telephone service (POTS) 
direct links as well as over IP internetworks and Ethernet LANs. 

The ITU H.324 standard suite addresses sharing audio, video, and data using point-to- 
point analog modem connections over POTS; this specification is analogous to the H.320 
suite for conferencing over ISDN and switched data circuits. 

A good source of information about ITU standards is at http://www.itu.eh, the ITU site. For 
information about interoperability among products supporting these standards, check out 
http://www.imte.org, the International Multimedia Teleconferencing Consortium Web site. 


codecs to allocate a certain amount of the 
data stream for audio transmissions, for 
different bandwidths. This helps keep 
audio quality up to snuff without adverse¬ 
ly affecting video quality. 

Anyone who has used a cheap speaker¬ 
phone knows that only one party can 
speak at a time, and when someone at 
one end of the connection is speaking, the 
people at the other end can only listen; this 
is half-duplex communication. Hands¬ 
free, full-duplex conferencing, provided 
by both CU-SeeMe and NetMeeting, 
allows different participants to hear and 
talk at the same time, though at the cost of 
additional bandwidth. 

An approach to managing the band¬ 
width beast is to use so-called “gatekeep¬ 
er” products, which let system adminis¬ 
trators monitor video and audio streams. 
Unlike gateways that route H.323 traffic, 
gatekeepers monitor and limit network 
bandwidth and let administrators restrict 
the bandwidth used by streaming video 
and audio applications. 

Many other variables can affect perfor¬ 
mance during videoconferencing sessions. 
For example, connecting the camera to a 
video-capture board is much more effi¬ 
cient with system resources than linking 
through the parallel port. I found that mix¬ 
ing I .AN and dial-up links in the same con¬ 
ference bogged down the test system. 

Desperately Seeking 
Someone 

Users can register their contact informa¬ 
tion with a location server, like the one 
from Fourl I, or with Microsoft’s own 
Internet Locator Server (ILS). A directory 
based on Lightweight Directory Access 
Protocol (LDAP), ILS will eventually be 
integrated into Microsoft’s Active Direc¬ 


tory Services. Client software notifies the 
server of things like IP address changes each 
time the user connects. You can connect 
directly to videoconference participants as 
long as you have an IP address for them; 
using a directory service is not always nec¬ 
essary and can be time-consuming. Some 
of the directories must deliver their entire 
database every time you make a query, 
though eventually they will support more 
efficient search methods. 

How to Decide? 

We tested these products for ease of learn¬ 
ing, ease of use, sound quality, and range 


of features. Video quality was measured 
subjectively by our NSTL testers, and the 
results were included as part of each pro¬ 
gram’s ease of learning and use scores. The 
tests designed to rate ease of learning and 
ease of use assumed the products would 
be used to run a meeting between geo¬ 
graphically dispersed participants. 

White Pine CU-SeeMe 

CU-SeeMe is the grandaddy of video over 
IP. White Pine was first to market with IP- 
based group videoconferencing, though 
the version we tested required White 
Pine’s upcoming MeetingPoinr server- 


IP VIDEOCONFERENCING 



BEST OVERALL 
Microsoft’s NetMeeting and 
White Pine's CU-SeeMe 

I bis time around, it’s a toss-up between 
NetMeeting and CU-SeeMe. Put if you can 
wait a few months, you’ll have many more 
products to choose from. 


Microsoft NetMeeting 2.0 
White Pine CU-SeoMe 3.0 


TECHNOLOGY 

★ ★★★ 
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IMPLEMENTATION 
★ ★★ 

★ ★★ 


EASE OF USE 
*★* 

★ ★★ 


OVERALL RATING 
★ ★★ 

★ ★ ★ 


* * * * * Outtilunding ★ ★ * ★ Very Good ★ ★ ★ Good * ★ Fair ★ Poor 
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based reflector software to interoperate 
with other vendors’ clients. The only pro¬ 
gram we’ve tested that displays video of 
more than two participants simultane¬ 
ously, CU-SeeMe allows up to 12 video 
windows in a virtual conference room. 
You can have additional floating windows 
on top of that, although that many open 
video windows would tear through lots of 
system resources. 

CU-SeeMe controls allow individuals to 
limit send and receive rates, but this must 
be done on a client-by-client basis. Meet- 
ingPoint will let clients with lower band¬ 
width participate in conferences with 
clients that have much higher bandwidth, 
permitting everyone to get the best possi¬ 
ble quality based on their own bandwidth. 
CU-SeeMe’s Rolodex-style contact inter¬ 
face is a straightforward directory mech¬ 
anism, though its display of splashy ani¬ 
mation prior to each connection makes it 
cumbersome during routine use. I ^recto¬ 
ry service is provided through I'ourl I,and 
White Pine adds support for the Versit 
vCard standard for transferring elect ton¬ 
ic business card information. Hie Fourl 1 
service and vCard make for more helpful 
directory entries. Direct support for X.500 
directories through LDAP is planned for 
the next release. 

Integrated chat, also available with Net- 
Meeting, helps a lot during those times 
when low bandwidth or a spotty network 
connection limits transmission of usable 
audio or video. Chat is well integrated 
into the CU-SeeMe interface. This mode 
includes support for macros to create key¬ 
board shortcuts for longer character 
strings, filters to screen out the ranting of 
specific participants, and a private facili¬ 
ty to set up one-on-one conversations—a 
capability that extends to private audio 
conversations, too. CU-SeeMe uses 1.120 
to transport data for whiteboarding and 
file transfer, as does NetMeeting. 

Microsoft NetMeeting 

With Microsoft NetMeeting, no matter 
how many participants there are in a meet¬ 
ing, only two video windows can be dis 
played at the same time. Audio and video 
are point-to- point, unless you’re using an 
H.323 conferencing server; application 
sharing, whiteboard, and chat are all mul¬ 
tipoint without an extra server; for audio 
and video, you can switch among mem¬ 
bers ol a conference without a server. 
Thus, participants must request the use 
of the video window when they want to 
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IP CONFERENC 

1 N G FEAT 

U R E S 1 



Microsoft 

White Pine 



NetMeeting 

CU-SeeMe 

PROGRAM PARAMETERS 




Multipoint whiteboard 


✓ 

✓ 

Simultaneous multipoint video and audio 



✓ 

Telephone access via H.323 gatoway 


✓ 


Supports H.323 multipoint control units 


✓ 


Supports video reflector server software 



✓ 

Internally supports IP multicasting of video 



✓ 

ADDRESS BOOK/DIRECTORY SERVICE 




Attach graphics filos (photos) and URLs to address card 


✓ 

Optional auto answer 


✓ 

✓ 

Call management (call waiting and blocking) 



✓ 

Call history 


✓ 


Includes directory service client software 


✓ 

✓ 

Supports LDAP directory servers 


✓ 


VIDEOCONFERENCING 




Adjust size of video during call 


✓ 

✓ 

Freeze frame 


✓ 


Freeze frame with notification 


✓ 


Full-duplex and half-duplex audio 


✓ 

✓ 

Adjust quality of transmission during call 


✓ 

✓ 

Audio and video tuning controls 


✓ 

✓ 

WHITEBOARD 




Separate private and public whiteboards 



✓ 

Copy/cut/paste and clear 


✓ 

✓ 

Zoom or magnification tool 


✓ 

✓ 

Import graphics files 



✓ 

Import graphics via clipboard 


✓ 

✓ 

Import word processing files 



1C 

Import spreadsheet files 



1C 

Export graphics files 



✓ 

APPLICATION AND DATA SHARING 




Roquest/relinquish control of shared applications 


✓ 


Share DOS applications 


✓ 


Share Windows applications 


✓ 


Share selected Windows applications 


✓ 


FILE TRANSFER 




Attach file to message 


✓ 


Option to compress/decompress files during send/roceive 


✓ 

CHAT 




Multipoint chat 


✓ 

✓ 

Filter chat messages 



✓ 

Include launchable URLs in chat text 



✓ 

Option to list time/date message was sent 


✓ 


Send Public and private chat messages during a conference 

✓ 

✓ 

SECURITY 




Password-protected conferences 


✓ 

✓ 

Screen incoming calls 


✓ 

✓ 

Limit access to tools available to conference participants 

✓ 


INTEROPERABILITY 




Supports H.323 


✓ 

MP 

Supports H.323 gateways 


✓ 

✓ 

Supports H.324 


VG 

VG 

Supports T. 120 


except T.126 

✓ 

Supports H.320 through gateway 


✓ 

✓ 

Windows 95 and Windows NT clients 


✓ 

✓ 

Macintosh client software 



✓ 

Server software available 


✓ 

✓ 

✓ ■■yes 





lOUtility allows printing from othor applications to program-compatiblo imago filos. 

MP-Mooting Point conforonco sorvor software costs betwoon $ 1995 and $ 10,000, dopondina on number of 
simultaneous usors. 

VG-*Vin gatoway 
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Working the Web 


I t’s still the early days of IP videoconferencing, and video isn't the 
only way to conference over the Internet. The table below points to 
some of the established players providing videoconferencing, as well 
as audio and document conferencing, over IP. 

Though H.323-compliant vidooconferoncing products wore scarce 
when wo tested Microsoft’s NetMeeting and White Pine’s CU- 
SeeMe, by tho end of the yoar there should bo a much bettor selection 
of products from companies offering video telephones and H.324 
vidooconferoncing. For oxamplo, Vocaltec’s Internet Phone with Video 
will support H.323 conferencing this year, as will VDONet’s 


VDOPhono Professional. PictureTel also announced an H.323 suite 
that includes an H.323/H.320 gateway to connect users of both stan¬ 
dards in the same conference. 

Another choice is to consider conferencing products that offer 
voice, electronic whiteboard, and application-sharing functions with¬ 
out the video. Netscape Communicator's Conference module pro¬ 
vides such features. T.120-only conferencing, like that offered by 
DataBeam s FarSite 3.0, cuts out both audio and video, which means 
less overhead and more modest system requirements, while still per¬ 
mitting standards-based virtual conferencing over the Internet. 


PRODUCTNAME 

AudioVision 

EasyAxess 

Internet Phone 
with Video 

VDOPhone 

Professional 

LiveLAN 3.0 

FarSite 3.0 

Netscape 

Conference 


VENDOR 

Smith-Micro 

Software 

AcorWaro, 
a unit of Acer 

Vocaltec 

Communications Ltd. 

VDONet 

PictureTel 

DataBeam 

Netscape 

Communications 


URL 


http://www 

.smithmicro.com 

http://www 

.acerware.com 

http://www 

.vocaltoc.com 

http://www.vdo.net 

http://www 

.picturetol.com 

htto://www 

.databeam.com 

http://www 

.notscape.com 


STANDARDS SUPPORTED 

H.324, H.323 (as of June), 
NetMeeting-compatible 

H.324, T.120 
H.323 in fall’97 


H.324-compliant, 

H.323 support announced 

H.323, T. 120; software-only 
product available later this year 

T.120 


H.323, T.120 


PRODUCTTYPE 

video telephone 

video telephone 

video telephone 

vidoo tolophone 

videoconferencing 

document 

conferencing 

audio/ 

data conferencing 


be seen by the other participants. 

Net Meeting’s whiteboard won’t yet 
interoperate with CU-SeeMe’s White 
PineBoard because White Pine uses the 
T. 126 protocol for whiteboarding while 
Microsoft devised its own standard. The 
NetMeeting whiteboard application runs 
on top of the 1 .120 services. A Microsoft 
spokesperson said the company devel¬ 
oped the proprietary protocol before the 
T- 126 standard was set. Although a T. 120 
connection can be made, the two appli¬ 
cations cannot share any whiteboard data. 

Microsoft NetMeeting uses the 1.128 
application-sharing protocol to allow one 

user to share access to the document 
through the conference. NetMeeting’s 


PRODUCT INFORMATION 


CU-SccMe 3.0 
$99 list; $69 via 
Web site 

(Windows 95, NT 4.0; 

Mac version In beta) 

White Pine Software 
Nashua, NH 
603-886-9050 
fax: 603-886-9051 
Http ://ww w.eu-seeme 
.eoni 

Enter 1022 
on Inquiry Card. 


NetMeeting 2.0 
free download 
via Web site 
(requires 32-bit 
Windows) 

Mierosoft 
Redmond, WA 
206-882-8080 
http://www.microsoft 
.com 

Enter 1023 
on Inquiry Card. 


application sharing allows only one per¬ 
son at a time to have control over the 
document, but anyone participating who 
gets control of it can make changes to it. 

Microsoft NetMeeting combines ease 
of use with lots of functions. Its unique 
ability to allow remote-control collabora¬ 
tion and video, audio, and chat channels 
make it well suited for technical-support 
applications. 

Something for Everyone 

Videoconferencing and data conferencing 
are developing technologies. Neither 
White Pine nor Microsoft has fully 
addressed all the needs of a routine pro¬ 
ject-status meeting between multiple, geo¬ 
graphically dispersed participants, run¬ 
ning over the Internet. But both products 
offer something the other lacks. Microsoft 
NetMeeting’s remote-control application 
sharing suggests implementing it as a tool 
for remotely providing technical sup¬ 
port—a help desk staff can take control of 
a user’s computer. Unlike dedicated 
remote-control products of the past, the 
real-time communications mode can 
allow the user to explain the problem as 
the help desk staffer is working on the 
problem. Still, sound and video quality are 


essential in this scenario, too, raising the 
bandwidth and quality issues. 

Alternatively, the popularity of chat 
rooms on on-line services suggests that a 
product like CU-SeeMe that offers multi¬ 
point video, audio, and chat will benefit 
from the user baseof the chat culture. CU- 
SeeMe is designed to accommodate all 
three media in an interface that is famil¬ 
iar to users of chat sessions. If you’re look¬ 
ing lor broadcast-quality interaction 
over the Net, it doesn’t exist yet. But if 
you’ve ever wanted to hear and see the col¬ 
league you’ve traded e-mail with, or the 
person you’ve talked with in a chat room, 
CU-SeeMe is just what you need. □ 


/)avid Scachrist (dsea ch ri st@ p rod I gy.com/ 

has tested software at NSTL for 10 years. 

I . valuations in this report represent the judgment 
of IIYIT. editors, based in part on extensive tests 
conducted by NS I I., Inc., as documented in a 
recent issue of its monthly Software Digest. To 
purchase a copy of that report, with NSTLs oum 
evaluations and data, contact NSTLat 6 2S Ridge 
Pike, Conshohocken, PA 19428; 6/0-941-9600; 
/ax 610-941-99 U); on the Internet, editors@nstl 
.com. Fora subscription, call 800-2S7-9402. 

IIY1I. magazine and NS"I L are both operating units 
of The McGraw-l lilt Companies, Inc. 
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Database Management 


iinally, 1992 (and newer) technology combines OO and relational data 
management for distributing complex data. By Robert J. Muller 


Oracle8: Worth the Wait? 


□ ou’ve run your business with 
Oracle for years, but your re¬ 
quirements are changing and 
Oracle is hard pressed to meet 
your needs. You’re suddenly getting more 
users, huge tables, and hardware up¬ 
grades that significantly stress your cur¬ 
rent software configuration. 

Now your business managers want to 
put your organization on the Web. They 
want to eventually offer on-line catalogs 
or, worse, large multimedia content data¬ 
bases and interactive applications that re¬ 
quire serving up complex data that’s way 
beyond your current server’s capabilities. 
What are you going to do? 

The long-awaited new version of the 
Oracle relational database management 
system (RDBMS), OracleH, is finally avail¬ 
able in an extended beta release, and it 


OO database-programming capabilities, 
they nonetheless extend the already- 
strong Oracle RDBMS into the object 
world in a tremendously useful way. 

The strength of Oracle has always been 
in its strong server capabilities: security, 
integrity, concurrency, and high-volume 
transaction processing. Oracle’s high per¬ 
formance, reliability, and wide availabil¬ 
ity on many different operating platforms 
have catapulted the product into the fore¬ 
front of the database marker. OracleH 
extends these strengths with additional 
client/server capabilities and adds the ob¬ 
ject-relational extensibility that the new 
application world needs. 

Object Lessons 

If you’ve been holding off looking at Ora¬ 
cleH because you’re afraid of the learning 
curve, it’s now time to take the plunge; 
OracleH really isn’t all that much differ¬ 
ent from Oracle7.3. For a database ad¬ 
ministrator (DBA) experienced with Ora¬ 
cle?, learning the new features won’t take 
long. If you’re currently programming 
database applications in C++, you will 
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delivers strong performance gains for 
large database configurations as well as a 
strong object-relational typing system 
that gives you the ability to handle new 
kinds of data. 

If you need to allow many simultane¬ 
ous users to log on to a database, or if you 
need to back up and restore huge data¬ 
bases, or if you want to store and retrieve 
data that just doesn’t fit well into stan- 


RATINGS 


TECHNOLOGY ★ * * 

IMPLEMENTATION ★ ★ 

dard relational tables, OracleH offers 
some real solutions. 

Before getting into what this new pack¬ 
age does, it’s important first to point out 
what it is not—OracleH isn’t what we nor¬ 
mally refer to as an object-oriented data¬ 
base management system (OODBMS). 
Those systems offer full data encapsu¬ 
lation, inheritance, full integration with 
()() pr<>gramming languages, and all the 
othei del in ing characteristics of OO soft¬ 
ware; ()rai leH does not. | Editor's note: 

***** OulMlNiwIIttii ****VwyGood *★* Good 


Several OODBMSes will be examined in 
the Software Lab Report scheduled to ap¬ 
pear in the C October BYTE . ] 

Instead, OracleH is an object-relation¬ 
al system; it adds a layer of data abstrac¬ 
tion on top of the standard relational 
methods of representing data and pro¬ 
gramming, and it also provides the abil¬ 
ity to extend the storage mechanisms to 
cope with complex data types. The ob¬ 
ject-relational data abstraction that Or¬ 
acleH provides gives you the ability to 
add new data types to standard SQL (see 
the Tech Focus on page 112) and to store 
and retrieve arrays of values and nested 
tables (e.g., column values that are them¬ 
selves tables) and methods (i.e., stored 
subprograms that you associate with the 
new object types). However, there’s no 
inheritance system for the types you add, 
nor can you hide the data columns in your 
object types. 

Finally, the object-relational system 
provides you with a way to make your 
complex objects look like relational ta¬ 
bles; Oracle calls this the object view. 
While these features do not give you true 

** Fair * Poor 



You can do anything you want to an Oracle server on your 
network with the Enterprise Server Manager administration tool. 
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Oracle8: Worth the Wait? 


benefit from the new type features, and 
it likely won’t take you long to get used to 
them or to the new OCI API (the Oracle 
Call Interface, a set of functions that allow 
a program to send SQL to Oracle# and get 
data back). In fact, the beta process has 
greatly improved the structure and capa¬ 
bilities of the OCI API as compared to the 
earliest versions. 

Nonetheless, I’m not about to describe 
OCI programming as easy, so it’s good that 
there’s an alternative programming inter¬ 
face: Pro*0/0+-!-. 1 his precompiler tech¬ 
nology gives you somewhat easier access 
to OracleS’s major enhancements to SQL, 
including an extensive new system of ob¬ 
ject types, tables, and views; large object 
(LOB) and image data types; collections of 
objects (VARRAYs, or variable-length ar¬ 
rays, of data and nested tables); and table 
partitions. 

Object types let you declare new SQL 


types, which you can then use to define 
tables, columns in tables, or attributes of 
other types. See the Tech Focus below for 
some details of object types. In addition to 
representing complex types, you have the 
ability to link objects through references 
(REFs) and store those pointers and deref¬ 
erence them on demand. Object views let 
you construct objects from old-style rela¬ 
tional tables for programming purposes, 
integrating such tables with the full ob¬ 
ject-relational programming facilities in 
Pro*C/C++ and the OCI API. 

LOBs are special data types in the Ora¬ 
cle RDBMS server engine. Unlike with the 
old LONG data types, you can declare as 
many LOB columns as you need in your 
tables. There are four LOB types: BFILE, 
BLOB, CLOB, and NCLOB (see the text box 
“Four Varieties of LOB” on page 113). 

In addition to these flavors, there’s a 
built-in image type, implemented as a Net¬ 


work Computer Architecture (NCA) data 
cartridge, that uses BLOB and BFILE types 
and a set of object types to represent image 
objects. LOB types provide a much more 
powerful means of representing complex 
data than the old LONG and LONG RAW 
data types did. They also relax the single- 
BLOB limitation that the use of LONG data 
imposed. 

The disadvantage of these types, as al¬ 
ways, is that they are not objects, just raw 
data. It’s up to your program to interpret 
the results. At least for the image types that 
the image-data cartridge supports (BMP, 
CALS, GIF, JPEG, Kodak Photo CD, PCX, 
PIC I, Sun raster, larga, and TIFF), you get 
some SQI extensions that let you do more 
programming, such as changing formats, 
copying, scaling, and other image-relat¬ 
ed operations, in the database. These types 
show what the NCA and Sedona environ¬ 
ments can do; unfortunately, these aren’t 


OBJECT TYPES 


TECH FOCU 


Roll Your Own Data Types 

Oraek*8 extends the SQL data-typc system with a TYPE object that 
comes complete with its own CREATE, ALTER, and DROP statements. 
Types include both attributes (i.c., data) and methods (i.e., stored sub¬ 
programs that operate on the data). The data attributes can be stan¬ 
dard SQL types, such as VARCHAR2 or NUMBER, previously declared 
object types, or collections of nested tables. Here’s a simple example: 

CREATE OR REPLACE TYPE Address ( 

Street VARCHAR2(100), 

City VARCHARZ(IOO), 

State CHAR(2), 

Country VARCHAR(50), 

PostalCode VARCHAR?(25), 

Location REF GPSLocation, 

MEMBER FUNCTION Label RETURN VARCHAR2, 

MEMBER FUNCTION Location RE TURN GPSLocation 
MEMBER FUNCTION Location RETURN Building); 

The separate CREATE TYPE BODY statement has the PL/SQL imple¬ 
mentations of the member methods. The figure "Referencing Objects" 
at right shows this type using the object-oriented Universal Modeling 
Language (UML) design notation. The best way to use these types is 
to create a table as the type 

CREATE TABLE Addresses OF Address; 

This object table lets you create objects with the INSERT statement 
using the built-in constructor method for the type, which you can also 
use when creating objects embedded in tables or other objects: 

INSERT INTO Addresses 

VALUES (Address('1600 Pennsylvania Avenue', 
'Washington', 'DC', 'USA', '12345’)); 

The trick to embedding objects, though, is that you can’t use point¬ 


ers to such objects because they don’t have object IDs; only stand¬ 
alone objects have them. A much better approach than embedding 
objects is to create references to objects (REF types, pointers to ob¬ 
jects of a type) that are stored separately. That lets you refer to and 


Referencing Objects 



You can design complex object types that include methods 
(i.e., behavior) and references to other object types. 

dereference pointers to such objects in your programs, which is gen¬ 
erally what you want to do in an OO program. You should realize, of 
eourse, that most of what you arc likely to want to do with this kind 
of object through SQL is best done through a PL/SQL or C++ program 
that enables you to call the methods and get complex results Into 
variables that you can do something with, not with SQL # Plus or oth¬ 
er simple query tools. 
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available yet for your own data cartridges. 
(As this review went to press, there was 
much confusion over Sedona because of 
remarks made by Larry Ellison, CEO of 
Oracle Corp., saying that the product had 
been placed on hold, and denials of this 
by other sources at Oracle.) 

The collection of objects lets you rep¬ 
resent either variable-length arrays of data 
or tables nested within other tables, ex¬ 
tending the original relational first-nor¬ 
mal-form model, which required a single 
value of a column for each row. Now each 
value can be an array of values or even a 
complete table. 

Fable partitions add the ability to store 
tables (and indexes, too) in more than one 
data segment. This allows you to store a 
table on different disks or in different lo¬ 
cations that are under your control by alio 
eating multiple tablespaces and assigning 
rows to the different partitions according 
to their data content, as the figure “ lahle 
Partitioning” above illustrates. You can use 
table partitioning to replace compile au*d 
disk-striping performance optimizations 
to speed up access or to allow for taking 
part of a table off-line for maintenance or 
backup without interfering with the rest 
of it. This is a major improvement for huge 
tables, which are increasingly becoming a 
requirement for many large databases. 

Another use for partitioning is to sim 
plify and speed parallel processing. In par 
ticular, if you’re using data manipulation 
language (DML) operations in parallel, 
your tables must be partitk>ncd so t hat each 
operation is confined to a single partition. 
(Often, much of this type of processing in 
volves large batch jobs.) 

What about Pro*C/C++ programming? 

I his is the alternative to messy program 
tiling wit hOCI, the precompiler that takes 
an embedded SQL program and turns it 
into C++ source. I wish I could report that 
the enhancements that have been made 
to Pro*C/C++ make programming with 
objects easy, but they do not. First, you 
have to use a completely separate utility, 
the Object Type Translator, to produce 
header and typefl 1 e files for your object 
types. Unfortunately, this produces C++ 
strut t s, not classes, which means that 
object < mented C++ programmers won’t 
be happy with the results. 

There’s more: Pro*C/C++ uses an ob¬ 
ject cailie to create these struct objects 
in memot v, and you must use explicit em¬ 
bedded SQI cominands to allocate and de¬ 
allocate memory rather than the standard 


Oracle8: Worth the Wait? 



0racle8 lets you partition large tables 
row-wise across multiple disks. 

C++ free-store facility. The advantage of 
going through all this is that you can ex¬ 
tract object data using SQL. One disad¬ 
vantage for those used to OODBMS behav¬ 
ior is that you need to use explicit UPDATE 
statements to move changes from the ob¬ 
ject cache back to the database. It doesn’t 
happen automatically when you commit 
your transaction. 

On the downside, however, OracleH’s 
SQL, called SQL*Plus, conforms to the 
Entry level of the SQL 1992 (SQL2) stan¬ 
dard. This sounds great—until you real¬ 
ize that the Entry level is pretty close to the 
SQI. 1989 standard and does not include 
most of the neat features of the 1992 stan¬ 
dard, such as the extended FROM clause 
syntax for inner and outer joins, the or¬ 
thogonal use of SELECT queries in lots of 
interesting places, the TIMESTAMP and 
INTERVAL data types, and the character- 
set features, which are much cleaner and 
easier to use than Oracle’s National Lan¬ 
guage Support. 

Also, the development tools (Design- 
er/2000, Developer/2000, Pro*C, and 
JSQL for Java) still lag behind the server 
technology and don’t yet take advantage 
of the new object features. The graphical 
tools for the DBA’s use, such as Oracle 
Enterprise Manager (shown in the screen 
on page III), haven’t changed much and 
still are not particularly easy for a DBA to 
use. 1 lowever, the DBA now has the abil¬ 
ity to administer passwords through this 
as well as through C)racle8 directly using 
SQL*Plus, which is a new capability. 


Review 

Finally, until Oracle releases its Sedona 
project, you won’t be able to add your own 
data cartridges to the system to construct 
your own data types. Only the Oracle- 
built cartridges will be available until Se¬ 
dona comes out. 

The new backup and recovery man¬ 
agers will make life a lot easier for the ever- 
suffering DBA and system administrator 
by fully automating the backup process 
and by providing better incremental back¬ 
ups than Oracle7. Because I did not bench¬ 
mark the product, however, I was unable 
to verify many of the claims of improved 
architecture, memory use, performance, 
and scalability. But the beta version that 
I used was refreshingly bug-free and per¬ 
formed well on a Pentium-133 NT-Work- 
station system. 

Overall, I was impressed by the engi¬ 
neering in OracleS, if not entirely happy 
with the product’s design and integration. 
If you need complex objects and you’re 
willing to write complex C, C++, or CO¬ 
BOL programs to use them, this is a great 
tool. Otherwise, you might want to wait 


Four Varieties 
of LOB 

BFILE: A binary file outside the database 
that contains some kind of binary object. 

BLOB: An unstructured, in-database 
binary LOB. 

CLOB: A large object consisting of many 
single-byte characters, such as ASCII or 
EBCDIC. 

NCLOB: A large, fixed-width object con¬ 
sisting of many multiple-byte characters, 
such as Unicode. (Oracle8 does not sup¬ 
port variable-width character sets.) 


for upgrades to Oracle’s application-de¬ 
velopment tools that take advantage of 
OracleS. But if you’re an Oracle7 user and 
you need the advanced performance fea¬ 
tures of OracleS for very large applica¬ 
tions, you should start exploring OracleS 
now to see if it meets your needs. Ill 


Robert ]. Muller is a partner at Poesys Associ¬ 
ates, an OO and client/server development con¬ 
sulting firm in San Francisco, California. He is 
the author of the OracleS SuperBible (Waite 
(troup, 199S)andY\\e Oracle Devcloper/20()0 
Handbook (Oracle Press, 1997). Youcanrcach 
him at muller@acm.org. 
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Software IP Router 


Microsoft turns Windows into a multipurpose network 
device with its NT RRAS. By Morgan Stern 


Software-Only Routing for NT 


Routing and Remote Access 
Service (RRAS) 
free download for Windows 
NT Server 4.0 customers 

Requires Windows NT 4.0 Service 
Pack 3 and two network interfaces 

Microsoft Corp. 

Redmond, WA 

206-882-8080 

http://www.microsoft.com/ntserver 
Enter 1039 on Inquiry Card. 


RRAS keeps remote-access services and multiple routing protocols 
in order with the Microsoft Management Console interface. 



icrosoft’s quest for enterprise 
OS domination with Win¬ 
dows NT Server takes an im¬ 
portant new direction with 
the release of the Routing and Remote 
Access Service (RRAS), formerly code- 
named “Steelhead.” Positioned as an in¬ 
expensive alternative to satellite-office 
hardware-based routers and remote-ac¬ 
cess devices, RRAS turns NT 4.0 Server 
into a dial-up server or Internet router. 

Actually three pieces in one, RRAS in¬ 
cludes an enhanced version of the fa¬ 
miliar Remote Access Service (RAS), a 
demand-dial routing service, and a com¬ 
pletely revamped set of multiprotocol 
routing tools. RRAS also adds server-to- 
server Point to Point Tunneling Protocol 
(PPTP) capability to the client-to-server 
links introduced in NT 4.0 to simplify the 
creation of multisite virtual private net¬ 
works (VPNs). The enhanced version of 
the a I ready-popular RAS includes a re¬ 
designed administration tool and RADIUS 
authentication, which authenticates dial- 
in users through either the NT security 
database or a RADIUS server (see the Tech 
Focus below). 

Demand-dial routing lets RRAS estab¬ 
lish dial-up network connections on de- 


TECH FOCUS 


The RADIUS 

Authentication Protocol 

Remote Authentication Dial-In User Ser¬ 
vice, or RADIUS, provides centralized au¬ 
thentication services for dial-in users. 
When a remote user dials in to a network, 
his or her user name and password are 
transmitted to a RADIUS server, which 
stores a master list of users, passwords, and 
services available to each user. A RADIUS 
server can handle multiple dial-in devices, 
providing a central point for user-account 
maintenance and session accounting. 


mand. Users and administrators looking 
to reduce the cost of dial-up Internet and 
network-to-network connections will 
find this service useful. The multiproto¬ 
col router piece extends NT 4.0’s rout¬ 
ing functions, adding support for IP RIP 
versions 1 and 2, OSPF, IPX RIP, and a 
DHCP relay agent. AppleTalk routing, 
while supported by the Services for Mac¬ 
intosh component of NT Server, can’t be 
managed through the GUI. 

You can install one, two, or all three 
of the services, although the installation 
program removes any old versions of the 
components being updated, such as an 
existing RAS service. (Keep a recent tape 
backup handy in case of problems.) The 
RRAS Admin utility is an Explorer look- 
alike service-configuration tool that’s 
based on Microsoft Management Con¬ 
sole (MMC); you can also enter configu¬ 
ration commands at a command line or 
in router-configuration scripts. 

Although I found installation simple, 
configuring a multiprotocol routing 
service to work in an existing network 
means understanding how the proto¬ 
cols work and how the existing network 


is configured. So, don’t expect to be op¬ 
erational in a half hour if you’ve never 
worked with routing protocols before. 

RRAS offers basic packet filtering for 
the IP and IPX protocols, with the ability 
to filter by source and destination net¬ 
work, protocol, and port number. Bur fil¬ 
tering alone isn’t really a suitable alter¬ 
native to a stand-alone firewall. 

RRAS simply doesn’t have the horse¬ 
power to replace large backbone routers 


RATINGS 


TECHNOLOGY ★ ★ * ★ 

IMPLEMENTATION ★ ★ * * 

or switches, hut it’s not meant to. M icro- 
soft offers RRAS as an inexpensive alter¬ 
native to small-office dial-up routers or 
for use with the Microsoft Proxy Server 
for enterprise-network border routing 
and access services. For the price, it’s hard 
to beat. □ 


Morgan Stem is a network consultant and the 
coauthor of NT Enterprise Network Design 
(Syhex, 1997). You can reach him by sending 
e-mail to morganst@world.std.com. 
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Mobile Network Computer 


The Winterm 2930 uses a touchscreen and a radio link to free 
Windows users from their desktop PCs. By Barry Nance 

Wireless Wonder 




I ong before Oracle and Sun 
launched their network com- 
' puter initiative, Wyse Tech- 
I nology was making Windows 
terminal devices that embody the spirit 
of the network computer. Wyse’s latest 
product is a lightweight (3.4 pounds) 
radio-linked terminal on which mobile 
Windows users can interact with appli¬ 


cations. The software runs on a central 
multiuser NT Server-based network 
equipped with Citrix WinFrame and a 
2.4-GHz spread-spectrum, frequency- 
hopping radio transceiver (such as a 
Proxim RangeLAN2 Access Point unit). 
Each sleek Winterm 2930 connects its 
user, via the Intelligent Console Archi¬ 
tecture (ICA) and radio link, to WinFrame 
on the NT Server computer. 

The Winterm 2930 sports a PS/2-style 
keyboard port, and Wyse says it will 
release an integrated-keyboard version 
later this year. (Though I must say that 
while testing the unit, I became quite 
accustomed to its virtual, on-screen 
keyboard.) The 8.5-inch 640 x 480 dual¬ 
scan LCD, capable of either 16 or 256 col- 


TECH FOCUS 


Remote Control Linkage 

Citrix WinFrame diverts Windows screen 
updates, keyboard events, and mouse 
events to and from the Winterm 2930. 
The Winterm unit handles screen updates 
as if it were a Windows device driver. On 
the server, WinFrame intercepts calls to 
the Windows Graphical Device Interface 
(GDI) and redirects them to the client 
thrnu<|h the Intelligent Console Architec¬ 
ts' (I0A, a protocol developed by Citrix 
tli.il lets NT distribute graphics process¬ 
ing to networked clients). Flash-upgrad- 
alili MOM-based code in the Winterm 
umh im mds ICA and handles the redi¬ 
rected GDI calls. 



Wysc's Winterm 2930 captures the essence of a network 
computer and a hand-held PC in a 3.4-pound package. 


ors, is clear and sharp. In my tests, the 
lithium ion battery required recharging 
after slightly more than five hours of 
heavy, continuous use, and after about 
seven hours of moderate use. (Wyse 
claims you’ll get five to eight hours on a 
single charge.) The delay intervals for 
sleep mode (instant wake-up) and hiber¬ 
nation (a 10-second wake-up after 60 
minutes of sleep) are configurable. 

Wyse put some special touches in the 
Winterm 2930 to make it easy to use. For 
example, to click an on-screen button, 
you simply touch it with the stylus. Wyse 
also allocated two left-side icons as hot 
keys so you can assign keyboard macros. 

I exercised the Winterm 2930 in the 
barcode-based local public library. I used 
a three-column Microsoft Access data¬ 
base that had Catalog II), Book Catego¬ 
ry, and Author Name columns. In addi¬ 
tion, I used a battery-powered barcode 
scanner I had lying around to inventory 
a few shelves of books. The Winterm 


2930 let me operate a small Visual Basic 
application, which I ran on a Windows 
NT Server PC I left powered on in my car 
outside the library. The Winterm 2930*s 
coverage range let me roam throughout 
the library without losing the connection 


RATINGS 


TECHNOLOGY ★ ★ ★ ★ 

IMPLEMENTATION * * ★ * 

to the server. Wyse accurately says the 
unit works within 500 feet of the server 
in an office environment and 1000 feet in 
open spaces. 

You won’t use this device in an aircraft 
at 30,000 feet. But for mobile networking 
on a shop floor, or in an office, the Win¬ 
term 2930 makes a superb thin client, fig¬ 
uratively and literally. 01 


Barry Nance is a computer analyst, consultant , 
and author of numerous hooks on networking. 
You can reach him at barryn@blx.com. 
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Telephony Server 


Lucent's MMCX Server now supports PC endpoints and 
the latest 11U standards. By Michelle Catnpanale 

Mixed-Media Maven 


***** Outstanding ****VoryGood **★ Good *★ Fair * Poor 






package) 

Lucent 
Technologies 
Murray Hill, NJ 

888-458-2368 

-4 http://www 
.lucent.com 

Enter 977 
MJP| on Inquiry 
Card. 


MMCX Server supports one Ethernet NIC. one ISDN PRI, 
and four end-user versions of the GUI software. 


□ he latest release of Lucent’s 
MMCX (Multimedia Com¬ 
munications Exchange) Serv¬ 
er extends multiparty confer¬ 
encing to mixed-media sessions on PCs, 
Unix workstations, or any standards- 
compliant device connected to a LAN or 
WAN. The MMCX Server can link with a 
PBX (i.e., a circuit-switched telephony 
network) for TCP/IP internetworking 
with phones and multimedia PCs. 

Available since July, the second release 
of the server and client software now 
supports Intel-compatible PC endpoints 
running either Windows 95 or NT. Al¬ 
though it’s a pricey package (starter kits 
begin at $36,650), MMCX Server now of¬ 
fers support for any kind of mixed me¬ 
dia and handles mixed-media sessions 
the same way it handles conference calls. 
Also new to this version is support for 
H.323, the Internet/LAN ITU standard for 
voice and video data over IP. In addition, 
the MMCX Server now supports T. 120- 
based data sharing (for shared applica¬ 


ble Ul manages audio and video, plus 
whiteboard and doeument sharing. 

lions and whiteboarding) and mobility, 
so users can access any MMCX endpoint 
by using a single log-in name. 

By year’s end, Lucent plans to add sup¬ 
port for MASI (which allows the Defin- 


ity PBX to act like a features server sitting 
on a IAN); H.320, an early ISDN standard 
that s circuit-switch-based for voice and 
video over 128-Kbps lines; and H.263 vid¬ 
eo capabilities. 

I tested an early version of Lucent’s 
newest MMCX Server release. After link¬ 
ing to a Definity PBX and a 24-B-chan- 
nel ISDN Primary Rate Interface (PRI), I 
plugged the server into three Windows 
95 machines. These three clients each 
contained 32 MB of memory, a Windows- 
compliant video-capture card, and a full- 
duplex sound card, in accordance with 
Lucent’s specifications. 

I initiated a conference call among the 
three client PCs on the LAN as well as a 
phone that was plugged into our PBX. 
Then, using Lucent’s client-side user in¬ 
terface, it was easy to initiate the system’s 
H.261-compression-based videoconfer¬ 
encing, share whiteboard and Word doc¬ 
uments, and transfer and forward calls. 


Based on a 166-MHz Pentium proces¬ 
sor, MMCX Server comes with 48 MB of 
DRAM, a 2-CB SCSI-2 hard drive, a 1.44- 
MB floppy drive, and a WILDcard (WAN 
to LAN device card) that provides inter¬ 
facing among LAN, Ethernet, and ATM 
network interface cards (NICs) and KI/TI 
circuit-switched networks. IS managers 


RATINGS 


TECHNOLOGY ★ * * * * 

IMPLEMENTATION ★ * * * 

who have an immediate need for a mul¬ 
timedia conferencing package should 
take a look at Lucent’s MMCX Server. 
With no direct competition, it represents 
a robust solution that’s easily integrated 
into existing PC LANs. □ 


Michelle ('Mmpanalc is a BYTE technical ali¬ 
tor based in San Mateo, California. You can 
reach her at michelle@blx.com. 
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I was at an opera association 
lunch the other day when I 
found I was seated at the tabic 
next to Mr. Blackwell, who 
annually compiles the Worst-Dressed 
hist. Figuring that any publicity is better 
than none, I quickly took my “ We IIH 
Geeks** pocket protector out of my shirt 
pocket, where it probably wouldn’t be 
noticed, and put it in my outside jacket 
pocket. I don’t know if he saw it. 

While that incident wasn’t impor¬ 
tant, another was. I hail my ()lympus D- 
300L digital camera with me and took pic¬ 
tures of the stars, including Richard 
Bernstein, our home-developed Figaro, 
and Inva Mula, the Albanian Susanna. 
Everyone was fascinated. Most had never 
seen a digital camera before. When I 
showed them the pictures I had just taken, 
they thought it was wonderful, and I sus¬ 
pect I sold several of those cameras with 
that demonstration. 

I hat was probably a mistake. 

The D-300L is wonderful technology, 
and I don’t mind recommending it to 
B'l I E readers. However, the software 
that comes with it is miserable at best, and 
I suspect it will prove impossible for con¬ 
sumer-market buyers. It’s not so much 
that Adobe PhotoDeluxe isn’t pretty 
good once you get it installed; it’s that 
installation is between extremely diffi¬ 
cult and impossible. 

I lore, I have to make a confession. 
Usually I do everything myself, but my 
son Alex and our intern Eric were fasci¬ 
nated by the D-300Lwhen wegotitacou- 
pleof months ago, and it came at a time 
when I had hooks due. Alas, I let them do 
the software installation, and they took 
care of downloading the pictures. The 
result was my enthusiastic report about 
the I) 1001 While I don’t withdraw a 

www.bvltvf om 


New Synergies 
for Computing 


The combination of 
writable CD-ROMs and 
new image technologies 
may usher in a new age 
for computer users. 


word of that, I do have to give fair warn¬ 
ing: the software is both ill-conceived in 
design and horrible in execution. 

hirst, installation: you must install 
Adobe PhotoDeluxe from a CD-ROM 
before you install the Olympus Digital 
Vision software from floppy disks. You do 
both in the blind faith that your system 
will find the camera; there’s no way to tell 
the software what port your camera is on. 

When you run Adobe PhotoDeluxe, 
it isn’t at all clear that this isn’t really an 
Olympus program; what happens is 
that Digital Vision installs as a plug-in to 
PhotoDeluxe. It’s easy enough to find the 
big Digital Camera icon, but when you 


off that task, eventually you’ll be con¬ 
nected to your camera. The software now 
gets thumbnail sketches of all the photos 
on the camera and lets you select one— 
one—and download it. It then shuts 
down the plug-in, having given you just 
enough time to delete that photo from the 
camera. You’ll want to do this, because 
after you save your photo, you have to 
go through all that, including download¬ 
ing all the thumbnails, each time you want 
another picture. The more pictures in the 
camera, the longer that takes. 

In other words, you can’t just tell the 
system to download and save all the pic¬ 
tures on the camera and put them in a 


The D-300L is wonderful technology, and I 
don't mind recommending it to BYTE readers. 


click on that, you get a menu of plug-in 
options. You then have to figure out 
which plug-in goes with the D-300L; that 
happens to be TWAIN 32, there being no 
mention of the D-300L whatever in the 
menu you’re offered. 

If you select the wrong one, the pro¬ 
gram g< >cs < >ff t<) never-never land, and y<>u 
have to do (Tri-Alt-Del to shut down 
Photol)eluxe. I f you choose the right one 
but the serial port isn’t properly selected, 
if you’re lucky, you’ll get a message that 
says your camera isn’t connected or not 
turned on and please try again. Only after 
that do you get a menu that lets you con¬ 
figure the system to select the serial port. 

If you get that far, Bob’s your uncle. 
Sort of. That is, there’s an “automatic” 
configuration button that probably will 
do the job. If it won’t, you can manually 
select the port and serial rate, and while 
you may have to do Ctrl-Alt-Del to turn 


holding folder for dealing with later. You 
have to deal with them one at a time. This 
is fun at first, but it soon becomes tedious. 

It gets worse. I never did get this stuff 
to install on my new Compaq Armada 
laptop, because I never got to the con¬ 
figuration menu; and if PhotoDeluxe 
once tries to find your camera and can’t, 
it doesn’t even bring up the Olympus 
screen again until you reinstall. 

Finally, if you want to uninstall Photo¬ 
Deluxe, the best of British luck to you. It 
doesn’t uninstall everything and leaves 
behind both font and DLL files that you 
can delete only by shutting down to 
DOS and deleting them from there. For 
the final insult, if you uninstall Photo¬ 
Deluxe and then try to reinstall, when it 
gets to those undeletable files, it doesn’t 
tell you they are undeletable. It merely 
says they are read only; but you’d better 
not tell it to overwrite them because it 
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PKZ*P 

for Windows 

Version 2.50 Compatible with 

v Windows 95 
v Windows NT 
v Windows 3. lx 

Why use PKZIP for Windows? 

• Save on-line time charges and save 
disk space. 

• Compress files an average of 50-70%. 
Many large files compress well over 
90%. 

. Open .ZIP archives downloaded from 
the Internet. 

• Simple point-and-click interface. 

• PKZIP 2.50 for Windows includes a 
separate 16-bit and 32-bit program. 

• Combines the best and fastest 
patented compression technology 
found in PKZIP 2.04g. 

Other PKWARE Products: 

PKLITE <£ PKIJTI: Professional* 
for Windows 

Put your executables on a diet! 

PKWARE Data Compression Library* 
Put compression in your application. 
Separate versions available for DOS, DOS32, 
Windows, Win32, OS/2, UNIX & MacOS. 

To order call 
414-354-8699 or 
visit our web site 
http://www.pkwa.re. com 



PKWARE, Inc. 

9025 ;V. Deer wood Drive 
Drown Deer Wl y 53223 USA 
FAX: 414-354-8559 
Email: infoiapkware.com 

t upynghl IW»7 PKWANI, Iik All K«Mr>«4 All tt.ukni.Mfc. 
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can't, and when it fails to overwrite, the 
silly installation program blows up. 

There are a few morals to this story. 
First, my apology for not doing all this 
nonsense myself before reporting about 
the camera. Second, even after I learned 
just how stupid this software is, I proba¬ 
bly wouldn't have noticed if I hadn’t 
been thinking about how the opera stars 


access more U.S. Robotics systems than the 
other kind, and since I’ve always been par¬ 
tial to them anyway, that’s what I’m using. 

When I began writing with computers, 
it would take many seconds to save a text 
file to disk. Now it’s nearly instantaneous, 
and I'd hate to go back. On the other hand, 
some operations, such as saving even 
very large text files, are very fast on my 


I've been wondering about speed: 
why do we need more? 


will react when they encounter this mad¬ 
ness. We computer enthusiasts will put up 
with a lot; too much, I think. 

Bottom line: the D-300L is a technical 
marvel, but I sure don’t recommend you 
buy one for an unsophisticated friend. 

Flash: I have e-mail saying there is avail¬ 
able at the Olympus Web site a routine that 
will let you batch-file transfer your pic¬ 
tures to your hard drive in one unattended 
operation. It’s not easy to find—you have 
lo go to lnrp://www.oIympusamerica 
.com/digital/download/download.html, 
and there’s no direct link from the Olym¬ 
pus home page. 

Once you get the software, it does install 
properly, although the instructions talk 
about “inserting your CD,” and there’s 
some oddball confusion about dates; but 
it does let you download all the pictures in 
one batch. So far as I can tell, if you do batch 
the downloads, you can grab the pictures 
only in JPEG format; if you want the full res¬ 
olution, you still have to get them one by 
one. Bottom line now: you can get this for 
Aunt Minnie if you’re willing to spend some 
time showing her how to get and use the 
upgrade software. But stay tuned. 

Everyone is advertising faster systems. 

I ve been wondering about speed: why do 
we need more? I suppose it depends on 
what we’re doing. I have lately been using 
the U.S. Robotics 56-Kbps external modem 
for my Internet connections through 
Earthlink, and I have to say it’s easy to get 
used to the resulting 48- to 52-Kbps effec¬ 
tive speeds and to feel deprived at a mere 
28.8 Kbps. I he U.S. Robotics 56-Kbps 
system really works. So does Diamond's 
Rockwell chip-set 56-Kbps modem, but of 
course the Diamond and U.S. Robotics 
modems are not compatible; that is, each 
will send to another system just like it, 
but not to each other. At the moment, I can 


slowest systems, and I doubt I would 
notice improvements. 

One place I would like more speed is in 
transfer operations. Universal serial bus 
(USB) promises to speed up operations such 
as downloading photos from a digital cam¬ 
era. It’s also supposed to make Plug and 
Play much easier, so there won’t be prob¬ 
lems like not being able to find the D-300L. 
I suspect that will be true only for newer 
systems, though, and I’ll still get my 
monthly ration of horror stories. 

We all want more speed for graphics. 
We have several new high-end systems at 
Chaos Manor, and artist associate David 
Em has been putting them through their 
paces with enormous graphics files. The 
result so far is that the Compaq Worksta¬ 
tion 5000 with dual 200-MHz Pentium Pro 
processors is very fast, the Carrera Com¬ 
puters Cobra EV56 with a 500-MHz Digi¬ 
tal Equipment Alpha is even faster, and the 
Intergraph Dual Pentium II 266 system is 
awesome. 

Any one of these would be impressive. 
However, it also shows the ratcheting- 
expectations effect: once you have used 
the Intergraph system with Softimage, and 
watched shadows move in real time as you 
move the lights around the screen, you 
wonder how you ever lived without that 
speed. David has a full report in the Web 
Exclusive section. 

Bottom line: you can now have on your 

desktop image-processing capabilities that 

no one had a few years ago. 

There’s more. Play, the people who 
brought you the Snappy image-capture 
device, have been showing Trinity, a real¬ 
time, broadcast-quality, full-motion image 
processor that will let you merge image 
input sources. You can animate 3-D objects 
with programs such as Softimage 3D 
Extreme or 3D Studio Max and then mix 
in live actors. If your dinosaur object has 





























shiny eyes, you’ll see the actor’s image 
reflected in them. Real time. In addition 
to real-time reflections, Trinity does wipes 
and fades and all kinds of mixes that you 
associate with studio equipment. 

With the $5000 Trinity box and a decent 
Pentium system, you can have your own 
IV studio and produce professional-qual¬ 
ity video. Add the new digital camcorders 
and writable digital videodiscs (DVDs), 
and the result will be a spate of innova¬ 
tive TV documentaries, dramas, and odd¬ 
ball entertainments. Most of those will 
be silly or useless, but not all. I expect some 
real revolutions in television entertain¬ 
ment over the next few years, and the cost 
to get in on it is about the same as a year’s 
tuition at a major university. Graphic arts 
is one of the fastest-growing fronts in the 
computer revolution. 

Affordable digital camcorders, Play’s 
Trinity, and DVDs form one synergy. Oth¬ 
ers are beginning to emerge. 

The idea of the paperless offk i has 
been around since the earliest days of 
microcomputers. The goal, we are told, 
is that some day all documents will be elec¬ 
tronic and filed in databases, retrievable 
by subject, keywords, or black magic, 
and we won’t need paper files at all. 

We haven’t got there yet. Visioneer’s 
PaperPort ix did move us a bit closer. For 
those who tuned in late, this is a small gad¬ 
get that sleeps on a serial port. (There’s 
also the PaperPort Vx, which is built into 
a keyboard; that works, too.) When you 
feed it a sheet of paper, it wakes up and 
reads it. Then it stores that as a bit-map 
image. It can also feed it to an optical char¬ 
acter reader to turn itintoamachine read¬ 
able, editable, electronic document. This 
works pretty smoothly, and a number of 
businesses use the PaperPort, which is 
small enough to carry in a briefcase and 
can be used on trips. 

There are several problems. First, the 
PaperPort, while small, still requires a 
power source, and it was black and white 
only. Second, even in this era of cheap disk 
drives, storing all the documents in an 
office can use up a lot of storage and cre¬ 
ate a nightmare of files and folders. 

Solutions to both problems are at hand. 
Visioncei recent ly introduced a color ver¬ 
sion, the PaperPort Strobe. This one 
hangs oil the parallel port (with a pass¬ 
through to the printer). It can do both 
black and white and color documents, 
but a I si > pin ►lographsand business cards. 

continued 

www.bylo i oin 

( in ;lo 165 on Inquiry Card. 


Lockheed Martin Tactical Defense Systems 



soiTWAKi: engineers 

Candidates must possess a IIS/MS in CS, or the equivalent and experience in 
UNIX and object oriented C/C++. Previous experience incorporating ()() 
pattern theory into design, target recognition, signal processing or HMI/Clil, 
Rational Rose or Software Through Pictures preferred. Opportunities arc 
available from entry level to project lead experience levels. 

Additional opportunities for experienced Software Engineers will require the 
following skills: 

• Display Software - Designs, develops, tests & documents an imagery 
display system and graphical overlay. Experience with Motif, X-Windows 
and (it ft required.(X)A/(X)D and strong math background a plus. 

• Database Experience with Oracle 7 Database design, architecture and 
lulling required. Also required is experience with Oracle Programmer/^XX) 
and Designer/2(XX) tools. 

RADAR SYSTEMS ENGINEERS 

Qualified individuals will have a HS/MS in EE, Matli or Physics along with 
2-S years experience in SAR radar engineering analysis, design and implemen¬ 
tation, along with strong project management/leadership skills. Excellent 
communication, writing and presentation abilities are a must. 

RADAR SYSTEMS INTEGR ATION & TEST ENGINEERS 

These individuals must have a HS/MS in EE, Math or Physics witli .VS years of 
experience in radar systems integration and testing. Candidates should have 
the ability to generate systems specifications, requirements and planning. 

SYSTEMS ENGINEERS 

Selected indi\ iduals w ill haw* .i HS/MS in Systems Engineering or a related field 
along with VS years experience performing system requirements analysis, 
allocation, traceability interface control documentation, risk management and 
a background with government contracts and military type environments. 
Working knowledge of CASE tools to include R I M also required. 

Our Arizona location is an enviable place to call home With mountain ranges, 
wide open spaces,a sunny climate, unlimited outdoor recreational opportuni¬ 
ties and a growing metropolitan area, you are sure to find just about everything 
to match your lifestyle — maybe more! 

Eor details and consideration, please direct your resume, indicating position, to: 
Ixxkliccd Martin, lactical Defense Systems, Attn: lltinian Resources, 
Dept. BM997, P.O. »ox 85, M/S 1013, IJtclifickl Park, A/ 85340-0085. 
Eax: (602) 925-7568. Email: <lir.tdsaz@Iiiico.coin> See us on the web at 

www.eareermosaie.eoiii/em/kK’klieetl/l<K'klieed(>8.litml 

Applicants selected will lx* subject to a government security investigation and 
must meet eligibility requirements lor access to classified information. Equal 
Opportunity Employer. 
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Switching Jobs Can Have An 
Unfortunate Effect On Your Retirement Savings. 



Don't Lose 40% Or More Of Your Retirement Plan To Taxes And Penalties. 
Call For Your Free Information Kit Today. 


T. Rowe Price can help. Call 
for our free kit on managing the 
payout from your former employer’s 
retirement plan. The kit clearly 
explains the pros and cons of all 
the distribution options, so you 



can decide what's best for 
you. Because we'd hate to 
see your retirement plan go all 
to pieces. 


1-800-541-8466 


invest With (tmjulence 

T. Rowe Rice 


m, 

‘8k 


Request a prospectus with more complete information, including management fees and other charges 
and expenses. Read it carefully before you invest or send money. 

T. Row e Price Investment Services, Inc., Distributor. IRAR037306 


You've already heard that... 
MicroGuard Copy Protection is 

UNBEATABLE 


SoJere's how you can reach us: 


www.micromacro.com 





SEC YOU AT: 


International 

Micro Macro Technologies, l.tcl. 
3 Hashikma St. 

P.O.Box 11516, Azur 58001 
Israel 

Tel: (972-3) 358 2345 
l ; ax: (972-3) 558-2344 
H-mall: info(«)mkTt Nnacro.com 


USA 

MicroCuard 
631 Sooth Pontiac St. 

Denver CO. 80224 
(ISA 

Tel: (.303)320-1628 
Pax: (303) 320-1599 
Ivmail usaCfOmknrmacm.com 
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I’ll get back to photographs in a moment, 
because there’s another important syn 
ergy there. 

Adaptec, witli Easy Cl) Creator Deluxe 
3.0, has made the write-once CD-ROM 
drive a practical device that’s easy to 
use. It will read regular CD-ROMs and 
write on $4 blanks. Mass storage ceases 
to he a problem. Scan your documents, 
put them through an optical character 
reader—Caere’s OmniPage Pro for 
Visioneer PaperPort is a good one that 
works with the Visioneer scanner—or 
don’t, as you choose. Store them on a CD- 
ROM blank. Periodically compile your 
archives to another CD-ROM that you 
store off-site. 

For that matter, at 600 MB on a $4 blank, 

I can afford to make monthly or even 
weekly backups of everything in the office. 
I’ll store a copy at Niven’s place, so even 
if my house burns down, I can recover 
what I’m working on and everything else. 

The final synergy involves the Visioneer 
PaperPort Strobe, writable CD-ROMs, and 
Kai’s Photo Soap from MetaCreations 
(nee HSC, n£e MetaTools). 

Kai’s Photo Soap is a $50 program that 
takes photo images and lets you clean them 
up, increase the contrast, touch up colors, 
and generally do anything you can do with 
Adobe PhotoDeluxe and a lot of what you 
can do only with Photoshop. There’s some 
mild morphing or “goo” capability (in¬ 
crease the smile on the Mona Lisa or make 
your boss into an egghead). 

The program accepts most graphics in¬ 
put formats and outputs nearly everything 
hut GIF. If you want GIF, you’ll have to 
get something else—PhotoDeluxe, one 
of the Corel image manipulators, or Deba- 
beli/.er—because MetaCCreations declined 
to pay the GIF-format licensing fees for a 
$50 program. 

With a Visioneer PaperPort and Photo 
Soap, you can scan in all those old pho¬ 
tographs, including the boxes of them 
Grandma has stored away, sharpen the 
contrast if they’ve faded, arrange them in 
electronic albums, and store them on 
cheap CD-ROM blanks. When Visioneer 
came here to show me the PaperPort 
Strobe, I fed it my photograph of Jeremy 
Bentham (see the August Web Exclusive 
section). It worked just fine, and the 
Visioneer people kept a copy as well. I’ve 
been playing with it with the goo features 
of Photo Soap. 

No one knows how long CD-ROM files 
will be stable, but it’s certainly many 
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decades, so once you have scanned your 
pictures, you'll have really permanent fam¬ 
ily archive albums. You can also send copies 
to anyone with a PC and CD-ROM drive, 
which nowadays is probably everyone you 
want to send copies to. You could also print 
them on the Alps MD-2010 Photo-Realis¬ 
tic Color Printer I’ve mentioned before. 

I he key to this is ease of use: anyone 
can scan photos with the PaperPort, any¬ 
one can clean up those photos with Photo 


program. I had no problems at all; thus, in 
less than an hour, 1 made an archive of 
everything I wrote from 1983 to 1993. It 
comes to about 14 MB. 

T* iin Adaptec software will also let 
you write audio CDs with a CD Recordable 
(CD-R) drive. Alex calls this the “Arrrh!” 
feature, as in “pirate’s special,” because 
you can play all or part of your audio CD 
in one drive and record onto another. You 


In less than an hour, I made an archive of 
everything I wrote from 1983 to 1993. 


Soap, and with the new Adaptec soft¬ 
ware and interface, anyone can store both 
pictures and documents on CD-ROM. 
Unlike PhotoDeluxe and the D-300L, they 
did this right for the consumer market. 

Eventually there will be standards and 
easy-to-use digital CDs, and we'll move all 
our paperless-office and photo-file ar¬ 
chives to that medium; but that’s going 
to be a while. CD-ROMs will be with us for 
years to come. 

With Easy CD Creator Deluxe 3.0, it’s 
as easy (but nowhere near as fast) to write 
files onto a CD-ROM blank as it is to write 
to an Iomega Zip drive or a floppy disk. 
Just put your blank disk into the drive (a 
Philips CDD 2600 with 2x write and 6X 
read capabilities in my case), invoke 
Adaptec’s easily installed software, and 
follow the instructions. You can write files 
or whole directories, from local drives or 
across the network. 

None of this is fast, and my first write 
seemed to take forever. I had selected a 
large directory, Q&A, which contains 
many subdirectories (everything I wrote 
on Q8c A Write, which is effectively every¬ 
thing I wrote for about 10 years), with 
the notion of making an archive. The pro¬ 
gram went into “test” mode and trun¬ 
dled for a long time without doing any¬ 
thing. Eventually I interrupted it and 
wrote something shorter, noticing as I did 
that the formerly blank CD now had a se¬ 
rial number. I selected a shorter directory 
and wr<>te that. This went quickly, so I re¬ 
turned t o the Q& A file. That worked fine, 
and to test it, I ran the Q&A program from 
the < I > ROM and used it to examine a 
dozen m so hies. 

This was \ good test because Q&Auses 
a complex file storage format, and if 
there's anything corrupt in the formatting 
notes, you'll Imd out when you read in the 


can even assemble albums of different stars 
performing the same work. You can also 
play old 33-or 45-or even 78-rpm records, 
pipe the resulting audio into the Adaptec 
software, automatically clean up hisses and 
pops and scratchy noises, and make a CD. 
I have some very old Paul Robeson 78-rpm 
records and a badly scratched 33-rpm rec¬ 
ord of Highlander songs I intend to salvage 
this way. I love that. 

Fair warning: as I write this, I've found 
some glitches in the writable CD system, 
particularly if your regular CD-ROM is IDE 
and you then add a SCSI writable. Most of 
those problems are sloppy application soft¬ 
ware. Example: I installed the external 
Philips CD-R drive on Cyrus, the Cyrix 
6x86 P-166. Cyrus has an internal Mat¬ 
sushita IDE CD-ROM drive. New World 
Computing’s Chaos Overlords was the 
first CD I found in the Games book (I use 
Case Logic CD “books” to store CD- 
ROMs), so I tested compatibilities with it. 

The Philips CD-R drive displaced the 
Matsushita IDE CD-ROM drive, taking 
over the Ci slot and moving the IDE drive 
to H. This was more or less as expected; 
at least the Philips CD-R drive didn’t dis¬ 
place the Fujitsu DynaMO or the Iomega 
Zip, which both live on the Cyrix SCSI 
string. I was once told that the SCSI ID 
device number is important in determin¬ 
ing drive-letter assignments, but it’s not. 

Then I put Chaos Overlords into the 
IDE H drive. It auto-started and offered to 
play the game. I clicked on play. The sys¬ 
tem trundled and then demanded that I 
insert the CD-ROM—from which it had 
just read the EXE file in the first place. 
Nothing I could do would change this. 

I used Device Manager to assign the IDE 
CD-ROM to R, so it would stay there 
regardless of whether the Philips drive was 
present. Reset the system, booted up with 


A Message to Our 
Subscribers 


From time to time we make 
the BYTE subscriber list 
available to other 
companies whose products 
or services would be of 
interest to our readers. We 
take great care to screen 
these companies, choosing 
only those who are 
reputable. Furthermore, 
subscriber names are made 
available for direct mail 
purposes only; 
telemarketing calls are 
strictly prohibited. 

Many BYTE subscribers 
appreciate this carefully 
managed program, and 
look forward to receiving 
information of interest to 
them via the mail. While we 
believe this information is of 
benefit to our subscribers, 
we firmly respect the 
wishes of any subscriber 
who does not want to 
receive promotional 
literature. Should you wish 
to restrict the use of your 
name, please send your 
request (including your 
magazine mailing label, 
name, address, and 
subscription account 
number) to: 
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Subscriber Services 
PO Box 555 
Hightstown, NJ 08520 
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the Philips drive in the string but turned 
off. 'I hat left me with drive letters G and I 1 
free, the IDE CD-ROM at R, and Chaos 
Overlords played just fine. Reboot, with 
the Philips CD-R drive turned on. Philips 
seized G as expected. Chaos Overlords in 
R would auto-play and demand the CD- 
ROM 

Could this, I wondered, he a problem 
because I have both IDE and SCSI CD-ROM 
drives? I tried it on Pentafluge, which is a 
pure SCSI system with a Sony internal SCSI 
CD-ROM drive. Exactly the same results 
obtained. Then I tried the experiment with 
MicroProse Software’s This Means War, 
and that played perfectly; and I realized 
what was happening. Chaos Overlords 
looks for its CD-ROM in the lowest-lettered 
CD-ROM drive, and if it doesn’t find it 
there, it looks no further. This Means War 
keeps searching. 

At the moment, the drive-displacement 
problem isn’t fixable: your writable CD 
drive is probably going to take over a lower 
drive letter than your regular CD-ROM 
drive, and software such as Chaos Over- 
lords will be too stupid to survive that. It’s 
particularly dumb when it auto-plays but 
then can’t find the CD-ROM to finish load¬ 
ing. Fortunately, some software is better 
designed. Incidentally, if auto-play drives 
you nuts, you can turn it off: click your way 
through Control Panel, System, Device 
Manager, CD-ROM, your particular CD- 
ROM, Settings, and then check the “auto- 
inforni” box. Then restart. Naturally none 
of this is in the Windows Help system. 

Of course, you can make the writable 
CD drive your only CD-ROM drive. They 
are, after all, falling in price, they read all 
CD-ROMs, and you can connect them to 
your speaker system; why not? The only 
drawback here is that the fastest writable 
CD drives I know read at 6x, and while 


that’s fast enough for most things, some 
games already demand a faster drive. (The 
“rewritable” CD-ROM drives called CD- 
RW have all the above problems, are even 
slower, can’t make audio disks, and aren’t 
totally compatible with other drives; if you 
replace your usual CD-ROM drive, you’re 


better off using CD-R in my opinion.) 

The other remedy is to use an external 
writable drive and leave it turned off; turn 
it on and reboot to write CDs. 

This is likely to be a temporary problem 
only: I don’t think it will be all that long 
before they make I Ox and faster CD-ROM 
drives that can also write. The writing 
speed will be slower than the read speed, 
but it is now. 

One thing that may not be fixed soon is 
the ability of DVD drives to read “gold” 
writable CD blanks. As of now, DVD drives 
can read ordinary CD-ROMs just fine, so 
you could replace your CD-ROM drive 
with a (read only) DVD drive; but that drive 
won’t read CDs you have written your¬ 
self. Most everyone says this is fixable and 
will be fixed, but there are a few skeptics 
who think it will never happen. That ought 
to be clearer by the time you read this. 
Given the low cost of writable CD media 
and the falling cost of the CD-R drives, it 
may not matter. There’s no single standard 
for DVD formats, and writable DVD drives 
are expensive anyway; it will be a few years 
before those are popular on desktops. 

DVD has a lot of neat features. DVD 
movies look spectacularly great on a TV 
screen, when they’re encoded intelli¬ 
gently. (Many of the early DVD titles look 


like a bad VHS copy from a UHFstation up 
the coast 200 miles.) They’re all right on 
your monitor, but the translation from 
NTSC to VGA is only good, not great. 
Games and other DVD visual stuff writ¬ 
ten to be shown on a computer screen are 
also wonderful; the visuals are stunning. 


Most of us wi 11 have a DVD in our future. 
However, whatever happens wit h DVD, I’m 
sure that at least one of my networked com¬ 
puters is going to have a writable CD-ROM 
drive as well. The combination of ease of 
use and cheap media is just too useful. I said 
long ago that CD-ROM would change the 
world. It did, and in conjunction with cheap 
scanners, it’s about to do it again. 

T HE B(X)K OF THE MONTI I IS BY CUVH M/\X- 
field and Alvin Brown, BEBOP Bytes Buck, 
An Unconventional Guide to Computers 
(Doone Publications, ISBN 0-9651934-0-3). 
While this looks like a book with a CD- 
ROM, it’s actually an entire course in prac¬ 
tical computer application, but presented 
in an irreverent and amusing way. You 
“build” your computer on-screen, endow 
it with many properties, and set it tasks, all 
the while learning about what goes on 
inside a computer. Build text editors, hard¬ 
ware simulators, logic engines, and any¬ 
thing else a computer can do. If you work 
through this book, you will understand 
your computer a lot better. 

The game of the month is Strategic Sim¬ 
ulations’ Age of Rifles with the follow-on 
Campaign Disk. British-lndian Colonial 
Wars, the Austro-Prussian War, the Fran- 
co-Prussian War, and many battles of the 
American Cavil War; they’re all here and 
all very playable, hours of game fun and 
military history. 

I’m out of space, and the place is still 
stacked to the ceiling with good stuff. I’ll 
get to more of it next month. Stay well. □ 


Jerry Pournelle is a science fiction writer and 
BYTE *s senior contributing editor. You can write 
to Jerry c/o BYTE , 29 Hartwell Ave., Lexington, 
MA 02173. Please include a self-addressed, 
stamped envelope and put your address on the 
let ter as well as on the envelope. I )ue to the high 
volume of letters, Jerry cannot guarantee a per¬ 
sonal reply. You can also contact him on the 
Internet or BIX at jerryp@bix.com. 


PRODUCT INFORMATION 

Age of Rifles 

Easy CD Creator Deluxe 3.0 

PaperPort Strobe Windows 95. 

Campaign Disk $9.99 

$99 

$299; Mac, $329 

Strategic Simulations, Inc. 

Adaptec, Ine. 

Visioneer, Inc. 

Sunnyvale, CA 

Milpitas, CA 

Fremont, CA 

800-234-3088 

800-442-7274 

800-787-7007 

408-737-6800 

408-957-4535 

510-608-0300 

fax:408-737-6814 

fax:408-957-7150 

fax:800-505-0175 

http://www.ssionline.com 

http://www.adaptec.com/ 

http://www.visioneer.com 

Enter 1013 on Inquiry Card. 

Enter 1015 on Inquiry Card. 

Enter 1017 on Inquiry Card. 

D-300L $899 

Kai's Photo Soap $49.95 

Trinity from $4995 

Olympus America, Inc. 

MetaCreations Corp. 

Play. Inc. 

Melville, NY 

Carpinteria, CA 

Rancho Cordova, CA 

800-347-4027 

800-472-9025 

800-306-7529 

516-844-5000 

805-566-6200 

916-851-0800 

fax:516-844-5339 

fax: Fax: 805-566-6385 

fax:916-851-0801 

http://www.olympusamerica.i 

com http://www.metacreations.com. 

http://www.play.com/ 

Enter 1014 on Inquiry Card. 

Enter 1016 on Inquiry Card. 

Enter 1018 on Inquiry Card. 


DVD movies look spectacularly great on a TV 
screen, when they're encoded intelligently. 
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Something Missing? 

Complete your B YTE collection by ordering Back Issues today! 


1992 


1993 


1994 


1995 


1996 


1997 


January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
Special Issues 


Outlook'92 


Windows 

liability 


Windows’93 
B Guide Summer '93 
B Guido Fal '93 


Special Issues U.S. Delivery $3.00, Foreign Delivery $4.00.1990 thru 1997 U.S. Delivery $6.50, Foreign Delivery $8.50, 
Canada & Mexico $7.00 • All issues prior to 1990 U.S. Delivery $3.00, Foreign Delivery $4.00. (Call for availability) These 
prices include: postage (US), surface mail (foreign). • All checks must be in U.S. funds and drawn on a U.S. bank. 
Please indicate which issues you would like by checking (/) the boxes. Send requests with payment to: 


BYTE 


Back Issues, 

One Phoenix Mill Lane, Peterborough, NH 03458 
(603)924-9281 


Check enclosed Charge: 

First Name 

MasterCard American Express VISA 

Last Name 

Card# 

Address 

Exp. Date 

Address 

Name 

City 

Signature 

State 


2p 


A I )ivision of 7 he Mc( )ruwl I ill (ioinfhinics 
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innovation 


to Infrastructure 





Innovation must be harnessed and deliv¬ 
ered for the world to benefit. 

The Telecom Interactive 97 Forum 
and Exhibition promises a turning point 
in interactive communications. 

The unique ability of the International 
Telecommunication Union to unite tech¬ 
nology, content and infrastructure pro¬ 
viders on a global scale will put a wealth of 
innovation in context for the first time. 

Telecom Interactive 97 is the gateway 
to a new interactive infrastructure - a 
giant step towards a new generation of 
reliable, affordable, mass market services. 

It's a unique opportunity to showcase 
products and services, study trends and 
make the cross-industry connections that 
will drive the future of this high-energy 
sector. 




TELECOM 


Interactive 

q? 

Geneva, 8-14 September J I 

International Telecommunication Union 


Call or fax today for your Application to Exhibit or for further information: 

Telecom IntiracitVI 97, International Telecommunication Union, Place des Nations 
CH 1211 Geneva 20, Switzerland, Tel: *41 22 73061 61, f ax f41 22 730f»444. 
Fax-on-demand. *41 22 7306-164, World Wide Web: http://www.ltu int/TELECOM 
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ILLUSTRATION 


SEPTEMBER 1997, VOL. 22, NO.9 


BUYER’S 

GUIDE 

Essential Products 
and Services for 
Technology Experts 


Mail Order 

Top mail-order vendors offer the 
latest hardware and software 
products at the best prices. Page 126 


Hardware/Software 

Showcase 

Your full-color guide to in-demand 
hardware and software products, 
categorized for quick access. Page 132 


Buyer’s Mart 

The BYTE classified directory of 
computer products and services, 
by subject so you can easily locate 
the right product. Page 138 
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AUTOMATICALLY DECODES AND COPIES 
VIRTUALLY ANY CD FORMAT. 

CD-ROM, Audio, CD-DA, CD-XA, 
Mac, Mixed Made, an d ISO 9660. 

INTERNAL A/V HARD DRIVE. 

Store* bit-by-bit di*k image* 
for in*tant duplication . 


.... 





C— —a-, 

* * * 



TOTALLY SELF-CONTAINED. 

No additional hardware or oof) ware 
i* required. 

AUDIO EDIT FEATURE. 

Allow you to aelect and copy 
Audio CD track* to create 
your own cue tom Audio CD*. 

EXTERNAL SCSI PORT WORKS 
UKE A FAST CD WRITER. 

Connect it to your PC or Mac 
and uae it to dc.uqn cue tom CD*. 


Soft* 


eluded fret 


EDIT AUDIO CDS 
COPY CD-ROMS 
NO COMPUTER 
REQUIRED 


CD DUPE-IT1 

Instantly duplicate CD-ROM 
disks for software distribution. 
Make spare backup copies of 
your valuable software. Produce 
disks quickly and economically. 
No CD design or multimedia 
production is required. 

HOW EASY IS IT? 

One-but ton operation means 


BUY MANUFACTURER DIRECT: $ 1295 

408 - 743-8732 

anyone can use CD Dupe-It! 
Simply insert your original disk 
and push ‘enter.” The onboard 
last multimedia processor decodes 
the CD format and copies it to the 
internal A/V hard drive. Insert 
blank recordable disks and make 


as many exact copies as you like. 
You'll easily and quickly produce 
identical bit-for-bit duplicates. 


CSC 


CORPORATE SYSTEMS CENTER 

www.corpsys.com 


CD DUPE IT! IS SOID AND INTENDED FOB BACKUP AND IN-HOUSE DUPLICATION PURPOSES ONIY. COPYRIGHT IAWS MUST BE OBSERVED. CALL FOR RACK MOUNT AND MULTI DRIVE COPIERS. 
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! first 100% Computer Based Training (CBT) programs on 
I CD-ROM to fully prepare you for Novell’s CNE, Microsoft’s MCSE 
and the A+ Certification exams. ForeFront’s Self-Study Courses give you 
flexibility and portability unmatched by traditional training methods. 
You’ll study at your own pace using our easy to follow, step-by-step 
format. Study whenever and wherever it’s convenient for you! 


Buy Any Two CBTs at 
I the regular price and 
| get The Micro House [ 
Technical Library" 


• All on one CD 

• Interactive simulations for hands-on exercises 

• Study at your own pace 

• Hundreds of practice questions 

• Priced below competitive products 

• Everything you need to prepare for the exams! 



Become MCSE Certified ...FAST! 

The ForeFront MCSE Self-Study Course™ ensures the highest rate of retention so that 
when you complete your training you’ll be fully prepared to pass your MCSE exams. 

You II be ready and confident to go into the workplace to effectively plan, implement 
maintain and support information systems in a wide range of computing environments 
using Windows NT and other Microsoft Server products. 

Contains All 6 Training Modules! Call for Special Pricing! 



Become CNE Certified ...FAST! 

The ForeFront CNE Self-Study Course™ provides fast, effective and convenient 
training to anyone wishing to become a Certified NetWare Engineer, even when 
hampered by a busy schedule. Our CNE CBT allows you to learn and practice 
everything you’ll need for full NetWare certification. 

Contains All 7 Training Modules! Call for Special Pricing! 



Become A+ Certified ...FAST! 

Getting A+ Certified will help open the way to further advancement in the corporate world. 

The ForeFront A+ Certification Self-Study Course™ is a hands-on self-study course 
that will give you all the technical material, knowledge, interactive exercises, and 
confidence you’ll need to pass your exams and excel in today’s competitive 
PC repair marketplace! Call for Special Pricing! 


Call for Special Discount Pricing Today! 



• Free Toclmli ill uiipnrt 

• Next Day Mil|i|ilii|) 

• Performiiiii.ii i.iMi.intoed 


1 - 800 - 475-5831 


Local U.S: (813) 724-8994 • FAX (813) 726-6922 


Ireland: 1800 66 00 11 UK: 0800 279 2009 
Europe: (353) 1 670 3177 Fax: (353) 1 670 3211 


Forefront 

DIRECT 

25400 U.S. Hwy. 19 N.. #285 
Clearwater, FL 34623 


CofryMifM i mi 
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Coherent Unix Lynx OS _ Warp FreeBSD QNX 
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Wind ows NT 4 Solaris Linux Windows 95 OS/2 


PC-DOS SCO UNIX 


Win 95 without Risk! 

Now you can run both Win 95 and DOS/Win 3.x on the same PC! 




If you’re considering Windows 95, 
hut have “update phobia”, new 
System Commander lets you switch 
without fear! In fact, you can 
run Win 95, 3.1, 

NT, OS/2, and 
DOS without 
repartitioning your 
PC unless you 
want to ... safely, 
effortlessly and 
inexpensively. 

System Commander 
• prepares 
your PC 
automatically 


for new operating systems in 5 min¬ 
utes • it’s easy to use - just select the 
OS you want from the menu and 
System Commander does 
the rest; to use another OS, 
simply reboot and make 
another selection • it 
saves you money - install 
any combination of 
operating systems 
on a single 
PC! 


EVTE 




4?' 


April 1996 Jan 7,1997 


(iomiMR 


is only $ 99‘ M 
and comes with an 
unconditional 60-day 
money back guarantee. 

(iet FREE overnight shipping 
when you mention this ad. 

Call today, have It tomorrow!* 

800-648-8266 

www.v-com.com 

htokfor System Commander in the Utilities 
section of most major software stores. 


T V Communications, Inc. • 4320 Stevens Creek Blvd. 4120-BYT7 . San Jose. CA 95129 • (408)296-4224 • Fa* (408) 296-4441 

• Who.. Ofderod Mora noon PST NoSalurday doNvwy Conlranlal US CA ros. add $ 7.25 sales lax Otto. aub|ect to change wrthoul notlco 
All logos nod product nninos nro trndomnrks ol tholr rospectivo companies. VISA/MC/Amox 01997 


Windows 3.x DOS/V 


Windows 95J 


Warp 4 MS-DOS 


Managing Multiple Servers? 


- v Think MasterConsole for Rock-Solid Control 



Save Time, Space, & Money 

MasterConsole is the premier KVM switch, engi¬ 
neered to provide complete, reliable control of oil 
your systems from o single keyboard, monitor, and 
mouse. It improves operations and eliminates the 
cost and clutter of unnecessary peripherals to save 
you time, spoce and money. 

Hardware & Software Independent 

MosterConsole's unique technology enables flawless 
control of 2 to 64 computers in ony combination of 


PCs, Macs, and Suns, running ony operating 
system or application software. Thousands 
olready rely on MasterConsole. So can you! 
For more information coll 

800-RCI-8090 ext . 71 

rz/ uuu b 

"life tried other products but they were flat-out 
unreliable. MasterConsole is rock-solid . 0 
Kick Jorgenson 

Monnger, Information Systems 
Precor 


Raritan 

Raritan Computer Inc. Tel. 908-764-8886 
400 Cottontail Lane Fax 908-764-8887 
Somerset, NJ 08873 

E-mail sales@raritan.com http://www.raritan.com 


BYTE 



See Us At NetWorld+Interop in Atlanta 
October 8-10, Booth 8012 


MastetConsole and MustorViow wo Iradomorks of Ruiilun Cumputoi Inc. 

Circle 184 on Inquiry Card (RESELLERS: 185). 


ISO 9001 Certified 


NetWare NeXT Step Windows 95 UnixWare XENIX 




































■ See Us At: l 

NETWORKS EXPO 
September 9 - 11 , 

Dallas, TX 

, Booth #1579 _ 


$i**eVir* 


StwYtr* 

■ m - - - - 9 9 


Breakthrough the clutter of 

multiple keyboards, monitors, and 
mice with this latest INNOVATION 
from Rose. This switch ha;, "very 
feature you asked for: 

Switches several servers or computers to 
a single monitor, keyboard, and mouse 

Supports any mix of PC, Apple, Sun, 

RS 6000,1 IP 700 series, DEC Alpha, SCI, 
or other computers from any keyboard 
or mouse 

I'Yonl panel IMS keypad for easy selection 
ol compulei and configuration 

Pronl pain l display shows computers 
name rind oilier Information 

Command i< • .witch can come from your 
keyboaid in.nt panel,or RS232port 

Simple io it i < v•.Irokesswitch 
compulei i. i 11 i and easy control 

Built in d,ii ’ llhiiiy, to support up 

to 256 lompni i 


Mash memory for future upgrade 
of features 

Easy to use OvorVlow™ system gives 
control and status with on-screen graphics 

Many other features! 

Rose Electronics invented 

•he first keyboard-monitor switch. 
Wo have an extensive line of key¬ 
board and video control products 
for any application. 


CALL TODAY FOR FREE CATALOG 

♦ Keyboard I Video Control 

♦ Print Servers 

♦ Data Switches 

800 - 333-9343 

Visit our web site at www.rosei.com 


ELECTRONICS 


a 


••• f.Srt 
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NewVoice Telephony Boards 
HAVE IT ALL!! 

$mferer,c,n g NT (T*P» 

IVR 

’ . Ca " Back IV * , 

Simultaneous 1 / q # 

V^e/FAX ^\Anf 


Make Tracks. Call us. We have your CT! solution! 

As Seen at 32 Wl N LX)WS WOR LD.’97 Member & MUSIC Grot, 


In USA Only 800-648-3647 • Tel 908-684-1300/0426 Fax 
I Mall: cti@jjewyoice.com « Internet: http://www.newvoice.com 


Custom SCSI Cables - Terminators - Cases 

/f you want Ultra SCSI Performance use our Teflon Cables & Active Terminators. Our knowledgeable SCSI Technicians will solve all your SCSI problems. 


SCSI Active , 

Terminator 



SCSWue Gold 

Diagnostic Cables 


Foui murids available with optional Remote LED 
Pak These are the finest terminators available, 
they fix SCSI problems and improve reliability 
Benefits : 

• Improves SCSI Hus Perfomumce 

• Less Errors, More Reliable Data Transfer 

• Diagnoses Problems • Analyzes Signal quality 
Features : 

• Active Regulation • Auf 508 Fast With' 6 8 

• Status Indicators • Gold Contacts 

ctive 2-1 SCSI 
witch / Repeater 

Benefits : 

. Up to 141 Xvkes to 1 Computer 

* • SI we Os4c« Between 2 Conyxjtws 

I eatures : 

d'trr% a Active Digital SwMcMfeipaatar 

$599 # RegeneratesSCSI Signal lor Long Runs 

Cold Diagnostic Adapters 

Styles: GanderChangers 
• Both SO per and 68 pin 
(all < originations) 



Benefits : 
No Loss Of Important Data 

• Faster Performance 

• Test Cable Integrity 
Features : 

Diagnostic Indicators • Largo Ferrite Filters 
# • Tri|)le Shielding (Unique Design) 

$59 • Double Gold 20u" Filled Connectors 

• Extra Heavy 26 Gauge* Wire • 100 Styles in Stock 

Teflon 90 Ohm External Cables 

Benefits : From: $159 

• Ultra SCSI 40 MBA operation 

• Fixes Ultra SCSI Cable Problems 
Features : 

• Per Fee t 90 Ohm Impedance Match 

• Triple Pronged Connector With Gold contacU 

Gold ,8mm Ultra SCSI Cables 



ernal Ultra SCSI Cases 

a SCSI.C ustom Teflon Cable Available 
injures in 1 Day for Raid A Arrays 



4 lay tW< i 


r .- Temperature ALARM* 

■ Automatic Mondoi A Control 


guaranteedI 

Custom Teflon InternaJ^fcles 

Benefits : MmU a j rrjevmW <r. 

• Lens Errors, lilt invite Performance 

• Silver Wire Improves Sigrvil Quality 
Features : 

• Perfect 90 dim tmfxxJar k e • Custom! 

• Triple Pronged Connector Gold contacts Stiver WWe 




$59 


C rAUdpit 

... 


CL 


Benefits : 

• Faster Performance 

• Test Cable Integrity 
a No Loss Of Important Data 

Features : 

.•Ntw Htnm Ultra SCSI Connector 
<t f f) Q • Triple Shielding (Unique Desrcjn) 
^ 1 •DoubleGold20u"Hited Connectors 
• Diagnostic Indicators • Luge Ferrite Fibers 


IM»AVIMI __ 

The Vertical 3.5" Case Kit offers a j 
small transportable package Ideally ® 
suited for moving around, this durable 
case can take a beating. Universal 35 
Watt power supply. From: 

Tlie Horizontal 3 5" or S.25" Case Kit 
Offors a stackable solution ^ 
for any desktop need 
Shown with Optional Bay 
Cooler installed. 

0|»™ l««r «n4 rw<l I «t r Mmlrli Av«H«l>lr 
C AvjIUMr. 



oprvuMl 

#«& fhMi 

,ii, fur 


i )u,il 

Bracket $29 


.Bay Cooler Kit keeps those ,* 

HOT Ultra SCSI Drives 

COLD as ICEl ^ 



HOT SWAP pull Out Bays 

Compatible with all SO pin A or pin 

SCSI Buses up to Fast SCSI 2. From: S79.00* r 00 * 


styles : <>H pin Drive to 50 Bus 
• 68 Pin Drive to 50 Pin IDC 
(runs wide drive as narrow) 

n M |>m IMI .0 pin Ini. 

Styles 68 Pin Adapter Wide to 50 Pin Narrow 
• 68Pin External Axlaptei to50Pm 
LT ^ — (converts Host Adapter) 


0* 


Irfl tie In SO Rn ( mlnnUi % 
«* SO CSn Mm mil A<U|rti-«« 


styli -. For Adapts Ultra Wide Cards 
Adafjters with (virtlal 
termination built In for 68 to 50 
converters (converts Host Adapter) 


Online Catalog at... www.scsipro.com 




Granite Cables Are The Best Because They're Engineered Right. 

Granite Cables were designed by SCSI Engineers to 
betlie on Th<* m.H lot. Everything j 

about them means better performance and higher 
reliability. Our design incorporates an exclusive 
shield that protects the Acknowledge and Request 
lines from noise. Large Ferrite beads are Installed 
on all cables to protoct them from static and noise 
Every cable incorporates a LED Indicator that lets 
you know it is opcratir>g properly. Wo also use 
more GOLD on every cable. Add to this our imped 
anco mate hing techniques ami you have most of 
what makes us THE BESTI OrjUlltC 

The SCSI Solution Company d«i»g«i»t»a»l 3101 Whipple Rd. Union City, CA. 94587 



(>8 Pin Internal Cables, custom or stock, from 1 to 
15 SCSI dc*vlces per table , We can also make 
Custom 68 pin and 50 pin Combination Cables that 
allow you to use narrow drives on a wide cable. 

Active Digital 
SCSI Repeater 

From: $139 

Benefits : 
• Models for all SCSI types 
• fixes SCSI Cal** Probfemt 
Doulxlcs Cable l ength (up to 18*) 

• Active Termination and Signal Purification 

• Ultra Fast Performance for Added Capabilities 

• Diagnostic Capabilities • 30u" Gold Contacts 

OEM SCSI Repeater 

If you integrate SCSI Raids or 
Arrays and are having iNohlerm 
making it work, the Granite SCSI 
Repeater will make It work Designed to fit inside 
any computer or external case. 

SCSI Cable Tester - LED Readout 

This Digital SCSI Cable Tester can test all the popu 
lar cable styles for opens, shorts, and unreliable 
operation. Battery powered for easy use any 
where you need It 
Three models to 
choose from: 

SO pin IDC HHPT from 

SO pin Centronics $49 


*|/» »»*, ii nrm, mm til if t i 

powered for easy use a 

* 


68 pin MicroD 


Ph: 510-471-6442 Fax 510-471-6267 
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How does 

64-bit Alpha 21164 
running at 500Mhz... 
for under $39951 * 
sound to you?! 

CAD/CAM- ANIMATION • VIDEO EDITING • INTERNET/INTRANET • SQL SERVERS 




m 



AlphaPowered 


Polywell offers Alpha based systems 
ii designed to BLAST through the heaviest, 
most intense tasks you can throw at them!! 
(SOOMhz DIGITAL Alpha System with 64MB ECC RAM, 
5.1GB Ultra Fast Hard Drive, 

Open GL Accelerator Graphics Card & 

NT 3D Workstations) 


m 




tmmw 

m mm 


w 




So what are you waiting for? 

Call today if you feel the need for SPEED! 


Alpbapc 


ifflonmik ol Digital Equipment Corporation 


Woronty atNl Whmn( 

5 year in horn# Mmm | 
24 iwh wpiioti uplMHN 
lOyoof lull !i Moppet 
30rfo, 
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POLYWELL 

SVSTIiMS 


Polywell Computers -1461 San Maleo Avenue South Son Francisco CA 94080 USA 
(II >) 583 7222 Fax:(415) 583 1974 Email. lnfo@polywell.com Web Site: www.polywell com 







HARDWARE SHOWCASE 


Communications • Data Acquisition 


Data Acquisition 


RS-232/RS-422/RS-485/Current Loop Serialinterface - 

Yes, Single Card Does It Alt! 


* Uses standard RS-232 commands - 
no special drivers needed 

► Automatic data flow control 

* 16C550UART with 16-byte FIFO 

* Transmission speeds up to 115K 

► Complete RS-232 modem control 


$ 110 . 00 , 


• Supports 2-wire or 4-wire operatii 
for RS-422/485 


► Both DB-9 and DB-25 connectors 

► PC-ComLIB software included, but not necesl 

► Multi-port cards also available 



Part # PCL-740 


Advantech 


'‘i. li.-. 

780 Enel Arquos Avo., Sunnyvalo, CA 94086 
Tnl. 408-245-6678 • Fax. 408-245-8268 

Homapago: h»ip://www,ntlvontok.com • o-mall: info<Jodvnntok.com 


Circle 90 on Inquiry Card. 


Expandable Data Acquisition 



Our 12- and 16-bit, 100-kHz plug in DaqBoards' N 
offer you high-speed, expandable PC-based data 
acquisition that grows with your application. Expand 
up to 256 channels with signal conditioning options 
for temperature, strain, pressure, acceleration, 
isolation, high-voltage, frequency, and more. 
Extensive icon^iriven software support available. 

2164394091 • Fax: 2164394093 
sales@iotcch.com 
http://www.lotech.coni 
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The Cammm 

Run DOS from ROM. Stand 
alone 386 CPU has 7 Serial, 
Ethernet & PCMCIA $289^’ 

KS-6/ CPU with AMD 386-25MHZ. j / 
Up to 6MB DRAM, FLASH, SRAM. 

7 std. Serial ports with FIFO (RS48S), 

2 Par., PCMCIA, Ethernet & AT Bus. 


WW 




iales@kila.com 
303-444-7737 
Fax 303-786-9983 


INTELLIGENT DATA ACQUISITION 



from 

Laroratokiiis# 

the onboard intelligence company 


• High-Speed I/O 

• External Expansion 

• Real-Time Processing 

• Network Access 


• DSP Commands 

• Control Loops < I ms 

• 19-inch Industrial Racks 

• Standard PC GUIs 


888-678-2752 0 425-453-2345 0 425-453-3199 fax 
888-MSTARLABS 0 info(«>mstarlabs.com 0 www.msturlabs.com 



Your solution for 
portable expansion 
and data acquisition 

▼ PCMCIA to ISA Bus Buy Direct - Over 190 

expansion systems high quality data 

V PCI Bus products- in stock acquisition products! 

▼ LabVIEW" Drivers available 20 Years Experience 

▼ WinNT DDE-Serverfor InTouch 

▼ Ask for your FREE 280 
page Product Handbook 

• ^^NLr*53&/. •... t I 


Distributor 
& OEM 

inquiries welcome 
www.contecusa.com 


CONTEC 

MICROELECTRONICS USA INC. 
2190 Bering Drive. San Joso, CA 95131 

1 -800-888-8884 



DAQ Designer 97 

DAQ Designer 97 is a free system configuration tool for 
Windows that takes you through your data acquisition 
application step-by-step, asking you questions, and 
recommending all the right equipment, including: plug-in 
DAQ boards, signal conditioning, cabling, and software. 
New products in DAQ Designer 97 include PCI DAQ 
boards, more PCMCIA cards, remote data acquisition, 
image acquisition, and VXI DAQ modules. 

National Instruments 

Phone: (512) 794-0100 Fa*: (512) 794-8411 
(800) 433-3488 (U.S. and Canada) 

E-mail: lnfoMnalinsl.com WWW: http://www.nat inst.com 
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Data Acquisition • Desktops 


Need to Read Bar Codes? 



Nothing speaks of strength and durability like 
metal. Videx portable data collectors are 
housed in metal cases strong enough to 
endure the harshest environments. 

Call today for your free information kit! 


1105 N.E. Circle Blvd., < orvallin, < >R ')7.l tO If 


541-758-OS21 • fax 541-752 5285 • litt|>://www.videx.com 


Clrdo 106 on Inquiry Card. 


Industrial Rackmount Computers 



iNDUSTHIAt PC SYSTEMS SOLUTION: 

• Single IWnimI (;<>m|tutors 406 Pnntium Pro 

• Pntmivo I lit* K| »Iim mi a slot 20 slot 

• Wall Mount/ttr I liickiiHMint Chnssis 
4/6/16 Ports!i witch linx (PC/KIVMouso) 

AC PS 90 260V, DC PS 112V/4 24V/ 48V 



• • oJf' 1 

ACI SYSTEMS 
Western Region: I 800-983-1177 Fax: 1-415 420 0066 
Eastorn Region 1 000 000 2243 Fax: 1-617-930003/ 


Circle 91 on Inquiry Card (IP 'il I I I RS 92). 


industrial PC Power supply 


■ 85-20SVAC, -48VDC, 

+24VDO, , I2VDC input 

■ 70W l‘>ttW output 

■ 60KII/ I'WM control 1C 

■ 0~5f>op. uitlng 

■ MTIII to yours 

ICPACQUIRh INC. 

CALI Ml’. Ml/ / toil 

FAX: 41*. 1 11 (!/.> |4M C £ 



Industrial Computers 


Embedded PCs for Automation 


The Incredible,Embeddable PC Engines 

A Perfect Fit for Your Versatile Applications 

Advanloch presorts a wide range ol embedded PCs and PC/KM modules 
We satisfy your needs with our flexible, customized dosigns at a 
dramatic cost savings With the variety of off-the-shelf 


embedded ongines we offer, your design will reach your 
markot in record fimo and maximizo your throughput 


Biscuit PC 








Pfli C Of/) SBC ncUIng fInrtium* Processor 
iblTlVOUi wttfiMMX'“h*:l«iuk>yy,V(iAACl), 

I Vtomat and butM 4n sound aridity 


PCM4824 



American Advanloch Corp. |V| I UjUl ] oi'-m vroqr»me Woico 

Tot: ( 40 ( 1 ) 245 <3678 Fax:( 40 «) 24 f> 826 fl JlJl/VWT 

E-mail EPCintoCMadvantBch-usa.com X <wtMWd S A ma a a 

Homopaori http//www. advanloch-usa com I n | 

' tKMtonorti 01 lutat cormmifcon_ I mbedded PC DMthti 
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Industrial PC Solutions 




Analog and digital I/Os 


Data Acquisition 


Call 800-800-6889 to 
receive a FREE 100- 
page Solution Guide for 
your OEM or system 
integration needs. 

Advantech 

750 E. Arquos Ave. 

Sunnyvale, CA 94086 
408-245-6678, Fax 408-245-8268 
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HARDWARE SHOWCASE 




























































HARDWARE SHOWCASE 


Industrial Computers 


Industrial Computers • Laptops ft Notebooks 






Rack Mount keyboards with integrated mice 
Rack Mount monitor and keyboard enclosures 


PRINTERS 

•Inkjet printers and printer enclosures 
•IBM graphics dot matrix printers 
• Parallel or Serial Interface 


Industrial PC Enclosures 
Tower PC Enclosures 
Towor Drivo Enclosures 
Rack Systems 
Rackmount Accessories 
CPU Cards and Oackplanes 
Rackmount Drive and PC Enclosures 
Industrial PS2 Power Supplies 
Redundant N+1 Load Sharing Power Supplies 


Phone: i Hcki-255-0267 

Infernet: litip://www.Hligcr.oom 


I'tlX.I 702-.l$ft~636l Kinail: iufo(rrlHligor.ct»iii 
Postal: ISO I (iivjiSl.#105 Sparks, NV MM31 


Circlo 1 16 on In 
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444 


303- 


ax 


Circle I 1 2 on Inquiry Card, 

PC-in -a -Bax 

Run DOS from ROM. Portable 
System has 386 CPU, graphics 
LCD, PCMCIA $49<H’ 

Complete with 2SMHz Elan 386, C GA 
controller, LCD and keypad. Up to 6MB 
DRAM, FLASH, PCMCIA, 3 Serial, 

2 Parallel, battery operated. 


303-786-9983 

sales@kila.com 


K/LA 

DOS-IN-ROM 

www.kila.com 


Circle 1 13 on Inquiry Card. 


PROTECT Your Customers with APPRO 

Fault Tolerant Industrial Computers 


granite 


• Full Line of Rack Mount 
Products 

• Systems Configured To 
Your Specification 

• Custom Chassis Manufactured 
When You need It 


Catalog 
On Line! 


www.appro.com 

E-Mail: infoWappro.com 

800-927-5464 


1‘utwnutf Inl'mUtHvtif ' 

International, Inc. 

44C» South A lit toll Avc„ Milpitas. CA 9S035 
TH(408)'MI HIOO • fax (40H) ‘MI Hill 


Circlo 1 14 on Inquiry Card (RESELLERS: 1 1 b) 


RACK MOUNT PC PRODUCTS 

SINGLE BOARD COMPUTERS * * 

•486 to Pentium Pro SBCs : 

• Up to 200MHz Pentium Processors ll I q ^ 
•Integrated video and SCSI models I 

• ISA and PCI passive backplanes |R ** 


ENCLOSURES 

•10* color or 9" mono SVGA monitors 
•8 and 14 slot ISA/PCI backplane models 
•Systems built to customer's specifications 
•AC and DC Input power supply options 


I MONITORS AND KEYBOARDS 

•9" to 17" rack mount monitors 

• Monn to M I llti.frommn/M/ rnn/Jnln 


ur free Rack Mount PC Product catalog 
1-888-RECORTEC 
Or visit our web page 
http://www.recortec.com 


RECORTEC, INC. 

1290 Lawrence Station Road 
Sunnyvale, CA 94089-2220 


Tel: (408) 734-1290 
Fax. (408) 734-2140 
E-mail: info@recortec.com 


" * li rT^r * 11 - f Catf for 

BiHIfl'AKSl * -u „ Free 

M '.9 WtSmSm m Resource 

- CuMe 

| JLwt J*'" fj 

Technoland... 

Makes Industrial PCs Affordable 

• Single-board Computer from Dual 
Pentium Pro to 486 

• Fault-tolerant Systems 

• PS/2 Redundant Power Supply 
k eBRAr, • PCI/ISA Backplane Series 

|A • Pull Line of Rack-Mount PCs 
" " f TM • Flat Panel PCs 


* PCI/ISA Backplan* 

O J4| • Pull Line of Rack-I\ 

IUth • Flat Panel PCs 

^tSXSST • Industrial Workstation \ 

aU f&T & Chassis 

Technoland Inc 

1050 Stewart Dr., Sunnyvale, CA 94086 
1-800-292-4500 
Tel. 408-992-0888 • Fax. 408-992-0808 
e-mail: info@technoland.com 
Homepage: www.technoland.com 

Pentium 19 a registered trademark ol > 

Intel Corp. n 
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Need Down-to-Earth 
Solutions with Today's 
Space-Age 
Rack Mount Equipment? 

Then select the best and most 
complete line of computer rack 
mount equipment in the universe. 

Tri-MAP International, Inc. 

Over 40 models of chassis designed to to meet your speeiOc rack momil 
requirements. Customized configurations include complete systems with keyboard 
drawers, monitors, switches, |>ower supplies and It: components. 

Al Tri-MAP International, Inc. we specialize in meeting the needs of our 
eustomers with modem design, engineering and lechnology. 

Voice (510) 447-2030 Fax (510) 447-4559 

4569-A Las Positas Road, Livermore, CA 94550 
www.rackco.com 
































Hardware 




NEAT'/' 


COMPLETE TURNKEY SOLUTION FOR 
MPEG CD-ROM AND VIDEO CD PRODUCTION 


Let your true colors 
shine through 


Advertise your product 
in the BYTE 

IIAHDWARE/SOFTWARE 
.'■HOWCASE ... 


Hour*: W: 


UY DV&iYj AYEHY 

RTJ> Real time MPEG encoder* 

7 MPEG-t 

j l S»VI DEO/composite. SDK a vailable J 

VIDEO Clip MPEG MPEG editor 

■ ^ame accurate MPEG-i editor for Cut" Past? 

■ ^ and titling of MPEG , 

VideoPack 4.0 VIDEO CD authoring 

CD-ROM .iutlioHn^of|war^oMiiflsterin)^^^| 
V VIOEO CP 2.0 (DVD compatible) and CD-ROM J 

99, ruo Piarra Sfimord 

J 92324 Chatillon Cede* • Franco 

M To I : >33 1 46 73 06 06 

IVI ISWr MTIM,l,IA fox: +33146 73 04 oo 

http://www, vitxmm.com 
'JT5 alto available teparahly for $ 595 E-moll: infoOvltecmm.com 


.**7 • Sturdy, rollubli 

’ % foi anfjte Ihi 

r , notebook for 
. ; w»rd for typing 


S C IDE CO-ROM 

. Wife ' Drlvp 


IloiKton, I\ 


io to 

72MB RAM 
Molnton/ncp 
GllftaJjpolhf"’ c 


• Windows 95 or D08+Wlndowa praloadtd 
and conflgurad (Wlndowa NT optronnl), 

• Brilliant 12,1" Dual-Scan SVGA Scrtan 
(optional 12.1" TFT Actlva avallabla). 


induatry standard DR-36 size Lithium 
Ion battariaa, 3 hour run-Mmo undor 
hopyy loiid with optional 2nd badoryi 


' 1-yaar parts and labor warranty 
Optional 3-yonr axtandad onalta 
warranty avallabla from (£G fj. 

Soundblastar Pro' Compatlbla 
16-blt Wavatabla 8ound Card 


Micro 1 


Thraa ty4>n II PCMCIA slots, 
••rial, parallal, MIDI, PS/2, 
and Infarod ports. 


1 30 B rnmovsabla 
EIDE Hard 
Drlvo 


DESIGN PRINT APPLY PACKAGE 


PRODUCE PROFESSIONAL-LOOKING 


F0R $79.95 




Creme your own artwork On Your Computer 
with NEAT0 Templates. 

Print on Laser or InkJet using NEAT0 
CD Labels & Jewel Case Inserts. 

1 Using the NEATO Label Appllcolor, apply 
labels. . PERFECTLY EVERY TIMEI 
Insert Tray Liners & Booklets created with 
CD-FACE to complete your package. 


• NEATO CO Loboi Applicator • Sal ol Assorted lobeis A towns " ~ 

• C0-FACE ,M Including Oasign Sottwora (Moc/PC) ond Bdckground Art lor Labols & Inserts 

• Disc & JowtU Coso Tompialas tor Popular Grophics Progroms (Moc/PC) r 

NEATOik USA: 250 Dodge Ave • East Haven, CT 06512 • 203-466-5170 ■ • 1 

Fax 203-466-5176 • 800-084-0800 

Europe: >44 (0)990 561571 • Fox +44 (0)181 932 0480 Mastercard • AMEX • VISA 


Circle 97 on Inquiry Card. 


• ii«' popular, affordable, 

4 r ;• >l( >r advertising section! 

• ■ 'I more information call 
ly«i" 11Y1 1 sales representative 
< " liNiing, page 141) or 
l.ix (503-924-2683 



BYTE Magazine. 

It’s not for everyone. 


Circlo 96 on Inquiry Card. 


tMmiooHot 
NewPioducts 
of 1996 


ces 


Embedded DOS 

Controllers at 8051 

Flashllte Use your PC 
development tools! No 
more crash and burn eprom! 

■ 2 Serial Ports .8/10 MHz V-25 

■ 24 Parallel I/O lines ■ 512K RAM 

■2 Timers ■ 256K/512K flash 

■ 4 Interrupt Lines . X-ModemTransfer 

■ 8 Analog Inputs ■ includes DOS and utilities 

JK microsystems 510 - 236-1151 

Cost effective controller, for in dustry wwdSDXom/Licro 



QTY 1 


Circle tOO on Inquiry Card. 
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HARDWARE SHOWCASE 


Networking 


Programmable Hardware 



Moxa is the unique manufacturer providing free API-232 Com¬ 
munication Library based on Win32 communication program¬ 
ming interface. This API-232 Library simplifies the develop¬ 
ment of your applications, thus saving you time and money. 


Contact us t oday for free Win NT/95 AIM-232 Library copy. 


MOXA Multiport Board Support. 

• 2 to 256 RS-232 ports por board. 

• Spood up to 921.6K bps. 

• Drivers tor nil popular O.S. such ns Windows NT/95/3.X, 

DOS. UNIX. NotWnro. Linux. SCO UNIX/XENIX, and so forth. 

• MOXA API-232 Library lor DOS. Windows NT/95/3.X. 

w Moxa Technologies 
ix/v 524 Woddoll Drive. Suite 1, Sunnyvale, CA 94089 
Tel: (406)734-2224 E-mail: info byte@moxa.com 
Fax: (408)734-4442 WWW: http://www.moxa.com 
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sales@kila 
303-444 
303-786-9983 


■ROM 


Run DOS from ROM. Stand 
alone CPU has PCMCIA, A/D, 
"" r ~"; 2 Par. $139 + qt°° 

KS-1 CPU card with NEC V40. 

Up to 2MB DRAM, FLASH, SRAM, 
Serial, RS485,2 Par.PCMCIA, 
lObit A/D, Modem and XT Bus. 


1LA 

IN-ROM 

a.com 



•High Performance, Compact, 
Reliable 

•Easy to program in Borland/ 
Microsoft C/C++ 

W» have 20+ Low Cost 16-bit Controllers 
with ADC. DAC, solenoid drlvors, relay, PC- 
104, PCMCIA, LCD, DSP motion control, 
10 UARTs, 100 I/Os. Customer boards 
design. Savo tlmo and money. 


• 2.3'x2.2* A-Core 1- , 

• 3.6"x2.3" A-Englne u 

• AMD188ES.50+ l/0s, 11 12-bit ADC 

• 3 UARTs. 3 timers, 2 PWM, Bat+RTC 

• C library, Development kits 


~fri 


TERN 

INC, 



216 F Street, Ste. 104, 
Davis, CA 95616, USA 
Tel: 916-758-0180 
Fax:916-758-0181 

torn@netcom. com 
http: //www. torn. com 


Circlo 99 on Inquiry Card. 


Who Says?? 

.. Network Monitors are 
confusing and hard to use.. 



Network Protocol Analyzer 



Unlocking the complexity 
off Network Analysis 



P^OXSXON^^^. 

tnil Street, Ibpslield, MA 0198 T 
(508) 887-6570 (phone) http://www.gucs.swork.com 

(508) 887-6552 (fax) l-.mail: infoft/guesswork .cum 


1 3 6 BYTE SEPTEMBER 1997 


Circle 109 on Inquiry Card. 



• The fastest, easiest way to develop control systems 

• 30 I/O lines, RS232, RS485, rugged enclosure, LCD, & keypad 

• Includes all necessary hardware, simplified software development 
system, step-by-step documentation and many sample programs. 

INNOVATION IN CONTROL TECHNOLOGY 


-- . WWW JU4. JJO/ lWII I ILL 

your PK2270 EasyStartKit or 
to receive a free catalog. 
We'll ship within 24 hours. 
Come see us at ISA-TECH, booth #6124 


2900 Spafford Street 
Davis CA 95616 USA 


TEL916 7S7 3737 
tAX 916-753-514) 



http://www.yworld.com 


Circlo 98 on Inquiry Card. 















































































UPS/Power Management • Internet Services 


Internet Services • On-Line Services 


• •• 


w Mod# Supprinof 


THE WORLD'S BEST 
SURGE SUP PRESSOR 

does not use sacrificial/ 
wear components, has no 
joule rating or surge current 
limitation, WILL NEVER FAIL 
(tested and certified by UL to 
one thousand 6000V, I 

3000A surges), does not (MQ | 
divert surge current to the 
ground wire, clamps instan¬ 
taneously, has the industry's lowest 
let-through voltage and is THE BEST LINE FILTER YOU CAN BUY. 

Now consider this...no matter what you paid for it, the odds are 
OVERWHELMING that your current surge protector does use 
sacrificial/wear components (MOV's), has a joule/current 
limitation, WILL EVENTUALLY FAIL (see: 5 things you probably 
don't know about your surge suppressor" at www fivethings.com), 
and does divert surge current to the ground wire (causing system 
lock-ups, data disruption and degenerative equipment damage). 

So...How Important Is Your System? 

BRICK WALL SURGE FILTERS 

Available in point-of-use, hard wire, rack mount and OEM modular form. 

1 - 800 - 528-0313 

BRICK WAU DIV., 

PRICE WHEELER CORP. 

Fax: 1-8005286623 

E Moil: info@brickwall.com Web: www.brickwall.com 



Cirolo 101 on Inquiry Card (RESELLERS: 102) 



Surprised 
at your 
web hosting 
rates?! 


Thon call ValucWeb today, the world's 
most affordable web hosting servire! 



Contract! 


•ton*.. •>. 

11%//"**. 

• Accoh In «"it v.i 

•tour mm (Mi.. 

•AnoorniMtybUiii 

• I mint IftmiJi'ii* 
•Vow own I If * 


Iwl *13 cannei (ion to tho Inlornol 

• 101)0 Mli of italo transfer pa month 

• Dolly tape bmlrup 

• (kolu ol UNIX and Miuawft” 
front IV 

• Dotallod mil imi||« statistics 

* /,lHu 1 . 1 '«t»"dw 30 Day Money Back Guarantee! 


25 Mb of dbsk spoco 
Tniospoadr sorw support included 
(root time audio) 

Sumo day solup 
POP3 E mail account! 


Valt iVVd; 

Th««l ... • .1 w i, i. .,i ,. 


Ask about our reseller program! 

1 - 888 - 846-7756 


Sovo $10 Whim U\t * .. • www.valueweb.net • E-mail: salos@valuoweb.n 


"it Inquiry Card (RESELLERS: 123) 



like life, poses some profound questions 
Why Eat Burgers, if Steak Costs the Same? 


Don't Settle For Less! 
Choose W tidwide 

-The 

High Performance 
Low Cost Web 
Hosting Company. 

JBHA 

1-800-785-6170 

http://www.wipc.net 


Services 

include: 

Professional website 
Design And Hosting 

OC-3 (3 DS-3S) 

Redundant 

Fiber Optic Backbone 

Same Day Setup 
24-Hour Support 
99% Uptime 

W Mwide 

lttti'n\ct niltlidiim; ('tup. 

flu OJobil IVtd Hotting ltNe> 





PflMosts with Hiway 


For high performance web hosting, more people 
turn to Hiway than anyone else. 

Serving more than 30,000 web sites for customers in over 80 
countries, Hiway is the worldwide leader in web hosting. With 
so many choices, why does everyone pick Hiway? 



riwteM* 


The work/ lenity tn 
hont(\njt< “ fKtemiom 


^ 3 T3 lines to diverse backbones 
✓ Silicon Graphic WebfORCt Servers 

* Industrial-strength Cisco routers 
v’ 99.5% uptime guaranteed! 

* Uninterruptible powei 

v 24 x 7 network operation center 


v 40 terrabyte tape archive system 
^ 24 x 7 multilingual support 
* Accounts set up within a few hours 

✓ Domains registered within 24 hours 
/ 30 day money back guarantee 

✓ Serving over 30,000 domains 


Reseller Opportunities Available 


(800) 339-HWAY 

www.hway.net 

(561) 989-8574 

Circle 120 on Inquiry Card 
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THE WORLDWIDE LEADER IN WfB HOSTING 
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THE BUYER'S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART is a uniquo 
classified section organized by 
product category to help readers 
locate suppliers. Ads may have inquiry 
numbers to aid readers requesting 
information from advertisers. 

AD FORMAT: Each ad will be 
designed and typeset by BYTE. Do 
NOT send logos or camera-ready 
artwork. Advertisers should furnish 


BARCODE 


typewritten copy. 2"x1 Vio" ad 
can includo headline (23 characters 
maximum), descriptive text (300 
characters is the maximum recom- 
mondod) plus company name, 
address, telephone and fax number. 
2"x2 6 / 8 m ad has more space for 
descriptive text (850 characters is 
the maximum recommended). 
DEADLINE: Ad copy is due 


approximately 2 months prior to issue 
date. For oxample: Novombor issue 
closes on September 15. Send your 
copy and payment to: 

THE BUYER’S MART, BYTE 
Magazine, 1 Phoenix Mill Lane, 
Peterborough, NH 03458. For more 
information ploaso call Mark Stono in 
BYTE sales at 603-924-2533 or 
FAX: 603-924-2683. 


RATES (January 1997) 

3D 8 11 



1 nd $820 

$790 

$690 

2 "x 1 Vo" 

2 ads/issuo " 

" 

660 


3 ads/msuo ” 

" 

620 


lad $1,640 $1,580 $1,380 

2 "x2V." 

2 nds/isKuo " 

" 

1,320 


3 adH/tssuo " 

" 

1,250 


Bar Code Headquarters 

• Complete Bar Code Readers from $299 

• Portable Bar Code Readers from $759 

• Laser Gun Readers from $549 

• Cordloss Scanners from $595 

• Two way RF Terminal - $1095 

• Bar Code Labeling Software for 
Windows - $295 DOS Version - $279 

• Bar Code Fonts for Windows/Mac - $199 

• Direct from Manufacturer 

Worthington Data Solutions 

800 - 345-4220 

Phone: 408-458-9938 • Fax: 408-458-9964 
In UK call 0800 293 213 
In France call 0800 90 65 47 
In Germany call 0130 8150 84 
Rest of Europe call 353 1 6614 566 


Circuit Design Software for Windows 

Easy-to-uso schematic entry, PCB design, and 
simulation software, starting at $149 each Comploto 
package with schematics, simulation, autorouter, and 
layout for 2-layor circuit boards. $549. Enhanced 
vorslon with autoplacomont. more symbol librarios, 
and up to 16 layors, $999. CAM file outputs. 

Mental Automation, Inc. 

5415 138lh Place. SE-Uollovuo WA 1)800(1 

(425)641-2141 FAX (425) 649-0767 

http://www.mentala.com/ 


Inquiry 381. 


CAD/CAM 


CONTOURING MOTION CONTROL 

FROM A PRINTER PORT! 

Indnxur LPT ,M Mill warn $249 

VERSION 3 VISA/MC 

• Controls up to six stop motors Btnuilianoouoty. 

• Linear and Circular Interpolation. 

• Now features to accommodate machine control. 

• Easy-to-uuo device driver. Bupar Manual 

• CAD CAM Interface avallalrtu 

ADlllty Systems R<»v.. i* moot (?15)057 43M 
http://www.abiiitysyslcms.com FAX < 2,6 > 657 7015 


CD-ROM 


CD-R Media $3.99 

Recorders, DVD, Towers 

303-384-3922 FAX 303-384-3926 

http://www.cdrominc.com 


Inquiry 384. 


CD-ROMS 

Wlndows95.com 3?-bit Slwrewmi Co*w:Inwi $35 00 

Compilation of “wvw.wlndotwfl6.coin" wnbslle 3? bil Sii.MBw.un Suction 
LINUX Developers Resourco <i CO Ml $// M 

Kridhal Dabian, Slackwani, MiittoX Srirvnt, On-line Docs 
LINUX Toolbox 00 

Indixtev G Cl) Sd with (XX) Pagii Manual I 
Programming l anguages $75 00 

Ftl XX, Otaon, MorttiU 7. Moduli 3 (pie binlt (Unarm) SchMie/Jad 

Standards $3000 

DomHlc .mil I 11 tnm 11 tkm. 1 l nslworklng dastards 
Wobmaster Tools Volume 1 $35 00 

I veiytlmig needed to generate and pioirmte wnb nageK 
Wohrnantnr Tools Volume 2 $35 00 

f verytlilng yon nend to run and admMstor a wnb snivel 
Wobmestor 3 $35 go 

Indudns all tin adraoced asirnis at wnb dnigii mdudng Video, VRMl arxl 
motif 

Workgroup Servor New Vorslon $/•> 00 

Pill*! iinrl file Sharing for DOS. WIN MAC, OS/? and N! under IINIIX 
MOO-TIF for LINUX - 100% Motif Compalrlitr dill for IINUX VK) (JO 
Visual Basic Tools $3500 

t Jtmt slMnrw.nr luuK anil UtAtffs OuUb.mli. inultiwiLi A rufml VHX «m 
troll 


We accept 
MC. VISA A AMEX 


CD-ROM Set . $3b 00 

Shatcwain lot Wtrnlows 3t.NI am) 95 
Pawn to Kina 4 $3000 

Owi P.OOO rtincts ol clavjc.il Hleiatuni. govwnmcril. taoitxjy. kxfc A tally tains. 
Programmers Heaven $30 00 

Uxtalns avei RMIO tiles amt mom than 630 packed megabyte!; ol 
information about nveiy aspect ol prograumung Hut you can imagine! 
Phone Orders I BOOflOG GG13 
I ax Ofdnrs «t 520 52695/3 
Wl Phone: • I 520 526 9565 
Web Orders: www.intomaglc.com l mail ixdnstainloriugiccixn 
Illf oMaglC 11950 N. Hwy 89. Flogataft. AZ 86001 


Inquiry 385. 


COMPUTER TELEPHONEY 


IT'S HERE! Commerical 
Long Distance Telephone Calling 
Over The Internet. 

Transparent to the callers. Internet gateways 
moke you the long distance phone company. 

Brook through tochnology. Call for moro Information 
& schedule tlmos for froo seminars 

www.ltminc.com Fax 714-449-0700 


Inquiry 382. 


••COLOR - Add$100* 


DATA RECOVERY 


Th e Leader in Data Recove ry 

• Expertise in virtually every operating systom 
& modia storage device. 

• Emergency sorvicos with calls answorod 

24 hours a day. Call (or a FREE consultation I 

ONTRACK DATA RECOVERY 

Mpls • LA • OC • London • Tokyo • Stuttgart 
1-800-872-2599 • www.ontraclc.com 


Inquiry 388. 


Don’t pay thousands of Dollars! Download our 

DO-IT-YOURSELF 

Data Recovery Software 

TIRAMISU. 

Wo nujiporl DOS. WINDOWS. NOVELL and NTFS liNi nyntomn 
http://www.rocovory.do 
Email: data rocovoryncompusorvo.com 

The Virtual Data Recovery Company 


Inquiry 389. 


Data Recovery Service 

From one of Europe's largest disk drive manufacturers 

• 24 hour, 7 day hotline 

• Data promptly rostorod nnd roturnod 

• SSA capability 

• No lix, no tot) 

Coll now: +44(0)1705 443283 or (0)374 136170 
On-llno information: www.xyrotox.com 

Xyratex 


Inquiry 390. 


DATA/DISK CONVERSION 


CONVERSION/DUPLICATION 

Tape : 4mm, QIC, 8 mm, DLT, 9-trk, 3480/90/90E 
Disk: 3", 37,", 57«'\ 8" CD-ROM 

1 - 800 - 357-6250 

Shaft stall Corporation 317-049.2077 

7901 East 88th Street Fax 317 - 842-8294 
Indianapolis IN 46256 sales®shaffstall.com 
Since 1973 http ;//www.shaffstall.com 


Inquiry 386. 


DATA RECOVERY 


TG-CAD Professional v.6.0 
CAD Solutions Software 

A16 & 32 bit CTC+t Windows 95. Win NT 8 Win 31 
CAD Developers Kit. The best in CAD/CAM software 
kits. Free Demo and Technical Paper. 

Call 800-635-7760 or Fax 972-423-7288 or 
http://www.disksoft.com or fc-mail 
disksoft®ix.netcom.com or BBS 972-881-9322 

Disk Software, Inc. 109 S Murphy Rd„ Plano. TX USA /5094 


Inquiry 383. 


We Can Save It! 

All Platforms - All Storage Devices 

Proprietary techniques so advanced we 
rescue data others simply abandon. 

DriveSavers 

Restoring data since 1985 

1 - 800 - 440-1904 

415-883-4232 


EDUCATION 


EARN B.S. AND M.S. IN COMPUTER SCIENCE 
THROUGH DISTANCE EDUCATION 

• Objoct oriented B.S. program 

• Now courses in Java. Networking. HTML. MIS 

• Approved by moro than 275 companies 

• Follows ACM/IEEE guldolinos 

Free catalog 1-800-767-AICS or 
http://www.aics.edu. 

Accrodltod: Work! Association ol Univorsitlos A Colleges 


Inquiry 387. 
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XHE BUYER'S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


SECURITY 


SIMULATION SOFTWARE 


HEWLETT-PACKARD 

Buy - Sell - Trade 

LasorJot ColorPro DoskJet 

DraltPro RuggodWritor DraflMastor 

Electrostatic Ploltors DesignJet 

Wo specialize in Demo & Refurbished Equipment 
HP 9000 Workstations and Voctrns also available. 

Ted Dasher & Associates 

4117 SimxnmJ Av<», S Birmingham, AL 

Phono: (205) 591-4747 Fax: (205) 591-1108 
(800) 636-4833 E-mail: Kales4lda8hor.com 


Inquiry 391. 


THE ULTIMATE SOFTWARE SECURITY 

MOI’COTY family UNCOI’IAIUI copy prntnctinn 
SfCU’VII Wsoftwareencryption 
Nl 11IMII nniwoik lictNUM) nioloriiMi 
IK)S, Wmdown (3.X, 95, NT), Mac, OS/?, (support 
Moohlno Tki, Inlomnt Protection, Cl) MOM Protection 
Nomi di/alton, Date A Execution limitation, Registration 
llmmiln Airthmilicntlon, Concurrent Uaor Limitation 
Oui products Ileslmy Al l of oui <:om ( x<tilion 

BBI Computer Systems, Inc. 

14105 Ifmltago Lano, Silver Spring, Ml) 20906 

MO/IHV AHHI HO0/8/9 7724 301/8/11094 LAX: 301/460 754b 
I mail bbiobblcrcom Wob: http//wwwhDkscorn 


Inquiry 396. 


— 

Analog/Digitql Simulation! i 

• Windows, NT. DOS . Model Libraries, RF. Power 

• Power Mac. Macintosh • More Than 5000 parts 

• IsSmci 4 Real Tlmo SPICE • Waveform Analysis 

• Mixed Modo Simulation • Full SPICE programs 

• Schematic Entry starting at $95. Comploto 

• New AHOL Modeling Kittt systems. $595-$2595 

RO, Ikn 710 San INidro, CA 90733 0710 * f fm 

( 310 ) 833-0710 , FAX ( 310)833 9658 //ifUSOlT 
Call lor your Froo Domo and information kit 


Inquiry 400. 


INTERNET PRESENCE 


Virtual Web Hosting • 3-T3 Connections! 

WWW# YourName.com 

$ 19.97/mo. 

(800) 808-9241 / FREE "web" Page 

http://PICK.NET RESELLERS Wolcom o 

Inquiry 392. 


PROGRAMMERS’ TOOLS 


EASIER! HIGHER QUALITY! FASTER! LOWER COST! 
Tools For VB & Access ,M Developers 

• Impress your clients with the unique visual cues anti 
enhanced navigation anti input interfaces of out Sonsu lw 
custom controls! Be more productive Ilian ever with tlm 
Sense graphical design tool! 

• With VBRender' M and DBRemJor' w , yon have a 
point and-click Interface for designing, developing, 
managing, sharing and musing source code and scltmiia 
offlcientty and satoly! You've naver boon mom pmdm live! 

• Let Servo 1 M turn an Access file hwvw database Into a 
scalable, dislnhutcd cUatil/seivot system without tlm 
expense and hassle of real iipsl/lngl Host of .ill, tlm end 
result is still based on VH/Access! 

• Willi Inform IM it will Ini easy .mil kieximiisive for yom 
clients to train and support then wmkmt Intoim »•, ,m 
easy-to-use, multi media, mler.tclrve II':.:. Mip|iienmnt to 
or replacement for traditional Help 

• Bring it all together with Profin I sinuate, analyze 
design, model, develop, lost, document, account fm, 
manage and report on a development project with ease 

An PnoDucrs Undim $50! Voiume Discount Avaii aiii i I 
Source Cool Available! 

K i n e t i S y s 

(800) 799 /115 (847)835-7115 

www.hspul.com salesWkspol.com 


Inquiry 393 




SOFTWARE PACKAGING 


CRYPKEY SOFTWARE LICENSING SYSTEM 

on wil l NO hardware lock and NO disk key” 

CrypKey h) unttwiirn copy protection lli.it te: 


MANUALS ON DEMAND 

000 dpi In 4 days — An low art ?</pngn 

BUY JUST WHAT YOU NEED CONSERVE CASH 

completely secure Irom any disk copy program 
porfm l lot Cl) MOM or INTERNET distribution' 
cost effective, user friendly, and 100 % guaranteed 
to satisfy! 

CrypKey can Increase your software sales: 
upseW optloni and levels ol your software 
lease or deme your software by runs or lime 
enable ur upgrade yom customers Instantly 


•••FREE CATALOG* •• 

Software) tx>x<?s Laser label# 1 b<t Mailers 
Everything you nood to soil your software 

Hice & Associates 

8586 MonlteoNo Dr.. W<ml Chostor, OH 45009 

Phone/Fax: 513-779-7977 

by phone, fas or 1 mall 1 

Newl unique Ready to fry feature upon Install allows 1 trial 
period only per customer Newl unique Add On feature 
add more options, levels, runs or tlmo lo existing licenses 

Newl CrypKey Inslanl protects in just 5 minutes with no 


Inquiry 401. 


SOFTWARE/TRANSLATORS 

source code changes 


CrypKey Is completely compatible with MS-DOS, MS 

Windows 3 x, Win32s. Wm95, Win95B/TAT 32, Win NT. and 
manages nelwurk licenses on all Novell and Microsoft opor 
ating system based networks 

CrypKey Instant is Ready-To-Try. 

ITU 1 lor 30 days on our wob silo: 

http://www.kenonic.com/crypkey.hlm 
Kenonic Controls Ltd. Calgary,Canada 

(403) 258 6200 • lax: (403) 258 6201 

INTERNET: crypkey@kenonic.com 


Word Translator for Windows 

• Hot-key Ham lotion of words & phrases from willm 
y«* wordpiorcttoi or DIP program. 

•Hoge >0090 of loogooges miring last ft West 

Iwopoan, xarintetei, lutwi Amcixan K Slavk, 

• User defined dittionary - odd yom mm ciiliKn, 

• Prkos storl ol only US$60 - (ad, lax or ormil for detixk! 
CREATIVE TECHNOLOGY ((hflfes4fticr^.p.x (o uk) 

Europe: Tel >44 1889 56/160 • Fax »44 I8B9 $43548 

US: Tel 303 379 8/16 • Fox 303 388 1571 

htlp //www not shopper (o uk/soflwixo/dim/lmns/indcx him 

Inquiry 397. 

Inquiry 402. 

1 

STOCK CONTROL 

KEY-LOK II™ SECURITY 

Software Piracy Prevention Survival 14 years proves 
oftectlveneea. Adivo algorithm, progrnmmnbln mommy, 
counters, dale control, remote update. No ID on dovlco 
l ow pricing (o.g. $16.50 onch tor 5). 

No Btnrtup costs 

Ainu. ACCESS CONTROL oyotom and (talk dnwVsytUum LOCKS 

MICROCOMPUTER APPLICATIONS, INC. 

3167 E Otero Cirdo, Utttelon, CO 80122 

http://www.koylok.com 

1 800 453 9566 (303) 770-1917 FAX: (303) 770 1863 


Stock Control Software 

STOCKIT PROFESSIONAL provides oon)|mi(HNMMi 
capntNllty and featuro* IndudM Full Rnanctel Inlormation, 
AntUfyin Stock to Production. INnvkkm Stores lacking LMs, 
nin Localkxm, Tnal KNtinp. Minimum Am* QuanttHae, 

Sito AooemMteo, aNnwn SdunkikKl and HniKlont Ofttefl, 
Netted ProductB, ami Automatic Ho ordorlng. 

Low CobI llmh Pbrtonnarxx) f»Hc« Only $830 

Runs on Low Cost 38G«x 4MB PC 

Number One Systems 

Tel/Fax (408) 396-0249 

Download domo Irom Nlp://www numbmoiM) com 

Inquiry 398. 

Inquiry 403. 


High S|H»ed xBASE Engine... 

* ( ( ''Vli i ■. i|.hi and Java programmers. Got 

.. 'hisilly with FoxPro, Clipper and 

dHAW ... -M.imi is portable bolwoon DOS, 

Window uni m,h .mil OS/2! Includos unlimited 
< •<"»*!/«. a. ii.,. • controls A visual report wrilor! 

IHit :M) day test drive! 

Gill , Software Inc. for details 

or viol u m dm wcl) at www.soquitor.com 
I’Iiomo I. ||i» FAX 403 436-2999 

Inqulty m l 


YEAR 2000 

Wot.. /COBOL will help. 

ZCOib'i « < >M()I programs. 

In< hul. i , utilities with 

Norm ... •rrnbiy Language. 

Sol »•( l "■ > ' ..- I Manual $10 

A ' " 1 ■ ninglan KY 40581-2238 

. .- Mf, Nf !/ZIPFAST 

MumII «lpfinii4»mtH .not 


lll<|lHr v H» 


VT Protect 

SECURE PRODUCT DISTRIBUTION 
OVER THE WEBI 

VI Prated Ik n mcui« lollabto softwnm Hokibon Ioi 
pmioi ink) yiNH |NiNkK:tn Irom piracy. 

II cun Ini imiNty nntlNHklml within your product lo provide 
vnrkNin MvoIn of onnbnNod ubo. 

Ybu can now offni Mmo limitod lull ovnluntlonn or demon of 
your product over tlw wob WI*on your cmlomor docidmt to 
buy, you gmwrnte a |xirmword nnd the buIo Ik comploto! 
ProvkloK fdl pnxiucl nnd nub pnxlud Hennaing. 

Admlnlntor mnliipln products, mil ono ill n Nmo, tiding just 
ONF. toot lor nil Window.. and UNIX plnttormK. 

VT Prolod Is n fraction of I ho oonl of other Hardwnro 
Itconoing notutkxm 

Buy VT Protoct nnd moko sure that all copies 
of your softwaro aro purchased copies! 
vmll ub on (Imi woti rat: 

WWW.VIATECH-INC.COM 

Vlatacli, Inc. 

(508) 647-0484 / (84)8) VIATEC-3 


Inquiry 399. 


YOUR AD HERE 


ADD 

COLOR IMPACT 
TO YOUR AD 

The Buyer's Mart 

For rates and details to 
start or upgrade your 
advertising 

Call Mark Stone today at 
603-924-2533 
Fax: 603-924-2683 
stonem@mcgraw-hill.com 
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ADVERTISER CONTACT INFORMATION 


To order products or request free information, call advertisers directly or send in the Direct Link Card 
by mail or fax! Let them know you saw it in BYTE! 


INQUIRY NO. PAGE NO. PHONE NO. 


A 


•1-92 

AQ SYSTEMS 

133 

800 983 1177 

461-482 ALAODINKNOWLEDGE 
SYSTEMS LTD 

32IS28 

1972 3 636 2222 

90 

AMERICAN ADVANTECH 

132 

800 800 6889 

110 

AME RICAN ADVANTECH 

133 

800 800 6880 

111 

AMR RICAN ADVANTECH 

133 

800 800 6889 

• 

AMERICAN POWER 
CONVERSION 

16A-B 

401 788 2797 

126 

AMERICAN POWER 
CONVERSION 

17 

BB8289APCC 

■ ■*1811111 

* 

AMERICAN POWER 
CONVERSION 

41A-B 

401-788 2797 

127 

AMERICAN POWER 
CONVERSION 

49 

888 780 APCC 

0118224 

114-115 APPRO INTERNATIONAL INC 

134 

800027 5484 

153 

ARTECON 

50 

800 USA ARTE 

170-171 

AID Ml DIA 

74 

4888 2 778 5850 


B 


101-102 BRICK WALL DIV, 

PRICE WHEELER CORP 

137 

800 528 0313 

• BYTE BACK ISSUES 

123 

6039249281 

• BYTE CARD DECK 

32IS17 

603924 2596 

• BYTEEUROOECK 

32IS9 

803924 2533 

• BYTE FIELD SALES 

32IS28 

+353-91-752-793 

* BYTE INTERNATIONA!. 

69 


• BYTE ON CD ROM 

98 

800 924 6621 

* BYTE REPRINTS 

92 

6039242525 

• BYTE SUB MESSAGE 

121 



C 



CALIFORNIA TRADE 4 
COMMERCE AG 

32IS14 

♦44 171 3368710 

163-164 CMD TECHNOLOGY 

36 

714 454 0800 

431-432 COMPEXINC 

32IS6 

714 830 7302 

128 

COMPUTER DISCOUNT 
WAREHOUSE 

28-29 

8009594230 

• 

COMPIMI R 

PROFESSIONAL’S BK CL 

109 

6147593666 

129 

COMTROL CORP 

79 

800926 6876 

103 

CONTEC MICROELECTRONICS 132 

800 888 8884 

130 

COREL 

42 

613 7280826 

nil 3080 

ISO 

CORPORATE SYSTEMS 
CENTER/CSC 

126 

408 743 8732 

433-434 CYBEX COMPUTER 
PRODUCTS CORP 

CV1 

205-430-4000 

131-132 CYBEX COMPUTER 
PRODUCTS CORP 

55 

205 430 4000 


D 


465 

DATA ENCRYPTION 
SYSTEMS LTD 

32IS27 

4441823352 357 

444-445 OBTEL 

CV 

4886 2 268 2081 

151 

DISTINCT CORP 

16 

4083668933 

152 

DISTINCT CORP 

16 

408 3668933 

435-436 DISTRIBUTED 

32IS12 

407 830 5522 


PROCESSING TECH 


INQUIRY NO. PAGE NO. PHONE NO. 


E 


443 ERGOTRONINC 

32IS17 

+31 20696 60 65 

446-447 E TECH 

32IS13 

4888 35-777751** 

437-438 EUTRON 

32IS5 

+ 3935201003 


F 


133 

FAIRCOMCORP 

76 

573 445 6833 

450-451 FIRST INTERNATIONAL 
COMPUTER 

32IS2 

+886 2 7182782** 

181 

FOREFRONT DIRECT INC 

127 

800 475 5831 

167 

FORTRES GRAND CORP 

73 

800-331-0372 


G 



158 

GLOBETROTTER SOFTWARE INC 71 

408 370 7800 

182-183 GRANITE DIGITAL 

130 

510-471 6442 

439 

GREY MATTER LTD 

32IS19 +44(0)1364 654700 

149-150 GRIFFIN TECHNOLOGIES 

80 

800 086 6578 


H 



120-121 

HIWAY TECHNOLOGIES 

137 

800 339 HWAY 


I 


93-94 

ICP ACQUIRE 

133 

800 500 4136 

134-135 INTERGRAPH 

COMPUTER SYSTEMS 

40-41 

800254 5325 

104 

10 TECH 

132 

2164394001 

• 

ITU 

124 

800 637 7946 


J 


100 

JK MICROSYSTEMS 

1/ 

135 

510-736 1161 

. 

K 

KILA 

132 

303 444 7737 

• 

KILA 

134 

303444 7737 

* 

KILA 

136 

3034447737 


L 


459 460 LANTECH COMPUTER 
(X)MPANY 

32IS10 

+886 2 766 7068 

165 

LOCKHEED MARTIN 

119 

602 925 6271 


M 



172-173 MICRO MACRO TECHNOLOGIES 120 

303-320-1678 

• 

MICRO INTERNATIONAL INC 

135 

800967 5667 

147 

MICRON ELECTRONICS 

CII-1 

800 3827306 

• 

MICROSOFT CORP 

31 


* 

MICROSTAR LABORATORIES 

132 

425-463-2345 

• 

MICROWAY 

97 

508 746 7341 

448-449 MITAC 

32IS20 

+88633280000 

107-108 MOXA TECHNOLOGIES 

138 

800 699 MOXA 


N 



105 

NATIONAL INSTRUME NTS 

132 

8004333488 

97 

NEATOLLC 

135 

800 984 9800 

• 

NETWORLD+INTEROP 

93 

800488 7883 

188-187 NEWVOICE 

130 

908 684 1300 

161-182 NSTORCORP 

15 

800 724 3511 


INQUIRY NO. PAGE NO PHONE NO. 


0 

OSBORNE MCGRAW HILL 91 800 877 8158 


P 


452-453 PANDA SOFTWARE 32IS24 

INTERNATIONAL 

+34-1-332-0054 

159-160 PHILIPS BUSINESS 
ELECTRONICS 

12 

000835 3506 

137-131 PKWARE INC 

lit 

414 354 8699 

177 

POLYWELL SYSTEMS 

131 

800300 7659 

154-155 POWERQUI ST 

39 

800 379 2588 

109 

PRECISION GUESSWORK INC 

136 

508 887 6570 


Q 



139 

GNX SOFTWARE SYSTEMS LTD 

25 

0006760566 
OK11046 

140-141 QUATECHINC 

77 

800 553-1170 


R 


456-457 RACAL RECORDERS LTD 

32IS11 

144(0)1703843 765 

441-442 RAIMA CORP 

7 

706 5570200 

142 

RAINBOW TECHNOLOGIES 

5 

714 460 7300 

114-115 RARITAN COMPUTER INC 

121 

800RC18090 

iucl71 

175-176 

REALTEK SEMICONDUCTOR 
CORP 

17 

+886 35 780211 

113 

RECORTECINC 

134 

888RECORTEC 

171-179 

ROSE ELECTRONICS 

129 

800 333 9343 


S 


143 

SAMSUNG 

27 


451 

SIEMENS NIXDORFINFOSYS AG 

11 

+49 5251 811410** 

116-117 

SUGER DESIGNS 

134 

702 356 5595 

144 

STATSOFT 

69 

918 749 1119 


T 


174 TROWE PRICE 

120 

800 541 8466 

118-119 TECHNOLAND 

134 

800292 4500 

• TELECOM 

20-21 


99 TERN INC 

136 

916 758 0180 

454-455 TRANSITIONAL 

32IS9 

444(0)1295269000 

TECHNOLOGY INTF R NATIONAL 


112 TRI MAP INTERNATIONAL INC 

134 

610447 2030 

V 

122-123 VALUE WEB 

137 

8888487756 

111-119 VCOMMUNICATIONS 

121 

800 648 8266 

106 V1DEXINC 

133 

541-768-0571 

145-146 VIEWSONIC 

63 

800888 8583 
AGENT 1377 

96 VITEC 

135 

+33146730600* 

w 

149-150 WIBU SYSTEMS AG 

•0 

+4972193172 22** 

124-125 WORLDWIDE INTERNET 

137 

800 7856170 

PUBLISHING 

L 

91 Z WORLD ENGINEERING 

136 

918 757 3737 
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NORTH PACIf 1C 


AK, Northern CA, HI, ID, Ml, um, 
Silicon Valley, WA, WY, 

Western Canada 
Lisa Farrell 41 !*- 51 i nun; 
lfarrdl@mcgraw hill mm 
The McGraw Hill Comihiiih *. 
19000'FarrcllStreet,Still* ;<ni 
San Mateo, CA 04401 
FAX: 415-SI 3 611(1/ 

SOUTH PACIFIC 

AZ, Southern CA, (!(>, NM. NV, 111 
Beth Dudas /14 44 1 'Ml 4 
bdudas@mcgraw hill com 
Geanette Perez 
gpcrcz@mcgruw hill mm 
The McGraw-Hill Compand *. 

635 Caminode losMares, Suite /1 / 
San Clemente, CA 97(i/7 
TAX: 714-443-960; 



BYTE ADVERTISING SALES STAFF 

Michael P. Walsh, Associate Publisher, 24 Hartwell Avenue, Lexington, MA 02173, 
Tel. 617-860-6714, Fax:617-860-6179, mike_walsli(8)megraw-hiH.eom 
ori Silvcrstein, Eastern Regional Sales Director, 921 Eastwind Drive, Suite 118, Westerville, OH 43081, 

lei. 614-899-4908, Fax: 614-899-4999, lorisf(ff)mcgraw-hill.eom 
Jim Hussey, Western Regional Sales Director, 1900 O'Farrell Street, Suite 200, San Mateo, CA 94403, 
lei: 415-513-6861, Fax:415-513-6867, jim_hussey(&)mcgraw-hill.com 

PETERBOROUGH, NH OFFICE 

One Phoenix Mill Lane 
Peterborough, NH 03458 


MID WEST-SOUTHEAST 

Nl W MEDIA/ONLINE PRODUCTS 

I MIA, IA, IL, IN, KS, KY, Ml, MN, MO, 
NC.ND, NE.OH.SC, SD, Wl 
Neil Helms 404-843-4777 
nhelms@mcgraw-hill.com 
Kirstin Pilil 404-843-47G5 
kpihl@mcgraw-hlll.com 
I he McGraw-Hill Companies 
4170 Ashford-Dunwoody Road 
Suite 520 

Atlanta, GA 30319-1465 
I AX 404 256-5962 
Paul I rnnehak 614-899-4912 
lraruhak@mcgraw-hill.com 
Ihr McGraw-Hill Companies 
•i/i I astwind Drive,Suite 118 
Westerville, OH 43081 
I AX lit 4 (199-4999 


NEW ENGLAND 

CT, MA, ME, NH, NY, Rl, VT, 

Ontario, Canada, Eastern Canada 

Edward Mareeki 401 -351 -0274 

617-860-6221 

ed .marccki@mcgraw-hill.com 
BYTE Magazine 
One Richmond Square 
Providence, Rl 02906 
FAX: 401-351-0276 

MID ATLANTIC 

NJ, DC, DE, Ml), Metro NY, PA, VA, WV 

Don Calamaro 212-512-4811 

donealamaro@mcgraw-hill.com 

John Ferraro 212-512-2555 

jferraro@mcgraw-hill.com 

Jill Poliak 212-512-3585 

jpollak@mcgraw-hill.com 

The McGraw-Hill Companies 

1221 Avenue of Americas, 28th Floor 

New York, NY 10020 

FAX: 212-512-2075 

SOUTHWEST. ROCKY MOUNTAIN 

AL, AR, LA, MS.OK.TN, TX 
Jennifer Brinkman 214-688-5165 
jen brinkman@megraw-hill.eom 
Chrissy Copple 214-688-5171 
ecopplc@mcgraw-hill.com 
The McGraw-Hill Companies 
Mockingbird Towers, Suite 1104E 
1341 W. Mockingbird Lane 
Dallas, TX 75247-6913 
FAX:214-688-5167 


INTERNA I ION Al ADVERTISING SALES STAFF 

Lori Silvcrstein, International Sales Director, 921 Eastwind Drive, Suite 118, Westerville, OH 43081 USA 
Tel: *614 699 4906, lax: r 614-899-4999, lorisf@mcgraw-hill.com 

JAPAN 


BYTE ASIA-PACIFIC 
AUSTRAI IA, HONG KONG, INDIA, 
INDONI SIA, KORI A, MAI AYSIA, 
PARISIAN, run iPPINf S, (Mill R ASIA 
AND PACIFIC COUNIIW S, 
SINGAPORi, IAIWAN 
Welyee In 

weiin@mcgraw-hill.com 

Jennifer Chen 

jennchen@mcgraw-hill.com 
#30!) Nanking East Road, 

Section 3,10th floor 
Taipei, Taiwan, R.O.C. 

Tel: +886 ) 715-2205 

I AX ♦886 2-715-2342 

KOItl A 

Young ' roh Chinn 

II s Mi di.i International 
6th 11 iMnyhyc Bldg. 

4/ in, Myunyll Dong 

Kunydony Hu 
Seoul I (4 u/o, Korea 
lel HU / (in Mil 
I AX HI on MM 


HI ItMANY, SWITZERLAND, 

AUSTRIA 

Ihrgen Hflic 
|hnv nniiiqraw hill.com 
The Mi (ir.iw Hill ('ompanies 
Adam Berg Sir. 115a 
D ill / IS Munich, Germany 
h i: +49 liu 080701-16 

I AX »4M 09 600701-18 

ISRAfl 

Dan Aronovie 

rhodannyu/ .icleom.co.il 
DARA International 

II Havhrlday Street 

Kadlma 00920, Israel 
lel 49/7 050 945940 

IIALY, I RANCH, SPAIN, 

PURIIRiAI, SCANDINAVIA 

/cna Coupe, Amanda Blaskctt 
10164!». 1 7to@rompuscrve.com 
A / International Sales Ltd. 

70 Chalk farm Rond 
LondonNWI (IAN, Ingland 
Tel: +44 1/1 2843171 
FAX: +44 171 2843174 


Hirokazu Morita 

Japanese Advertising 
Communications, Inc. 

Three Star Building 
3-10-3 Kanda Jimbocho 
Chiyoda-ku, Tokyo 101 Japan 
Tel:+81 3 3261 4691 
FAX:+81 3 3261 6126 

UNITED KINGDOM, BENELUX 
Jonathan McGowan 

jonmcgow@megraw-hill.eom 

Tel:+44 171 4956781 

Mare Green 

Tel:+44 171 4956780 

The McGraw-Hill Companies 

34 Dover St. 

london W1X4BR 

England 

FAX:+44 171 4956734 


Sales FAX. 603-924-2683 
Advertising FAX: 603-924-7507 

BUYERS MART & EURO-DECK 

Mark Stone 603-924-2533 
stonem@mcgraw-hill.com 

BYTE Deck 

Brian Higgins 603-924-2596 
bhiggins@mcgraw-hill.com 


ADVERTISING PRODUCTION 

Advertising/Production FAX: 
603-924-7507 

Advertising Production Manager: 
Linda Fluhr 603-924-2551 
lfluhr@mcgraw-hill.com 

Senior Advertising Production 
Coordinator: 

Lyda Clark 603-924-2545 
lclark@mcyraw-hill.com 
Advertising Production 
Coordinators: 

Karen Cilley 603-924-2557 
kcilley@mcgraw-hill.com 
Rod Holden 603-924-2675 
wholden@mcgraw-hill.com 
Senior Operations Coordinator: 
Lisa Jo Steiner 603-924-2540 
lisajo@mcgraw-hill.com 
Advertising Graphics Manager: 
Susan Kingsbury 603-924-2507 
suekings@mcgraw-hill.com 

MARKETING AND PLANNING 
Market Information Manager: 

Ldward Fielding 617-860-6344 
I AX: 617-860-6822 
fielding@mcgraw-hill.com 
Market Information Coordinator: 
Dylan DiGregorio 617-860-6267 
FAX:617-860 6822 
digregor@rncgraw-hill.com 

Marketing Communications 
Manager: 

Carol Sanchioni 603-924-2505 
FAX: 603-924-2683 
csanch@mcgraw-hill.com 
Assistant Manager, Trade Shows 
and Special Events: 

Arja Ncukam 617-860-6378 
FAX:617-860-6307 
ancukam@mcgraw-hill.com 
Marketing Services Coordinator: 
Kate Woodhouse 617-860-6361 
FAX:617-860-6307 
woodhous@mcgraw-hill.com 


SUBSCRIPTIONS 

Customer Service 
S. 1-800-232-2983 
Outside U.S. +1 -609-426-7676 
For a New Subscription 
S. 1-800-257-9402 
Outside U.S. +1 -609-426-5526 


WWi 
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EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories 
in this issue, enter the appropriate inquiry number on the response card. Each page number refers 
to the first page of the article or section in which the company name appears. 


INQUIRY NO. PAGE NO. 


A 

Acer 18 

Acknosoft 32IS 7 

Aclivo Software 65 

1015 Adaptoc 117 

Adobe Systems 32IS 21 

AGP Implomontors Forum SON A 1 
AMD 80NA1 

ANSI 92E 

Application Consulting Group 81 
Applied Voice Technology 75 

Applix 81 

Arbor Software 81 

1000 Asymetrix 143 

Autonomy Systoms 32IS 7 

B 

Baan Nederland B.V. 32IS 15 

BEA Systems 65 

1003 Big Picturo Multimedia 1 43 

Borland International 56 

Borland Opon Environment 65 

Brio Technology 81 

Bristol Technologies 56 

Business Objects 81 

c 

CallWaro Technologies 75 

Canon 32IS21 

Cap Gomini NV 32IS15 

996 Cardiff Software 143 

Casio 32IS21 

Chili Soft 18 

1020, Compaq Computor 33, 

1041 94 

Computor Associates 75 

Computer Associates 
International 92K 
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W<- look at (kite-way's newest desktop-replacement notebook , new digital 
paint brushes from Painter, and an SOO-M Hz-ready Alpha workstation. 


PREVIEW 



Solo 9 x 00 

* 4799~*5999 

Enter 979 
on Inquiry Card. 


Gateway 2000 

Sioux City, SD 
800-846-2000 
605-232-2000 
http://www.gatoway.com 


One Laptop, with the Works 

G atoway in touting tho Solo 9100 as a desktop replacement, 
and with 4 MB of EDO video memory, two USB ports, 
NTSC/PAL video input and output, a fast IR port, and up to 192 
MB of EDO RAM, this system has more features than many desk 
top systoms. A 13.3 inch XGA TFT display and a weight of 8.6 
pounds make this laptop system too cumbersome for use in an 
economy-class airplane seat, but it’s ideal for taking multimedia 
demonstrations on the road. 

Thounit measures 12.3 by 9.6 by 2.2 inches. It includes an oxtor- 
nal VGA port, a sorial port, a parallel port, a PS/2 port, two deep- 
socketed Cardf In il< >tu, a joyi.lick/MIDI port, and a 240-pin PCI 
connector for docking with the Gatoway Solo station or minidock¬ 
ing station. The lithium ion battory gives up to 5 hours of battery 
life; actual timo will vary with um 1 It has a full-size 88-key Windows 
95 keyboard, which has a very slight throw but is easy to use, even 
for touch-typists. It also has come new design enhancements for 
durable use and added funds reality The door that covers the par- 
alk >1 port, serial port, and PCI c i< x kn tg cc rnnector locks down when 
open to prevent breakago. Alto, rullu >r than force usors to choose 
between a CD-ROM drive or a disk drivn, the 9100’s drives are 
•i i' l ed in a single, removable, modular unit. The system comes 
with ither a 150- or 166-MH/ Pentium with MMX, a 256-KB 
pipelined burst cache, integrated 16 bit steroo Sound Blaster 
I '»<> « ompatible Altec Lansing dynamic-equalization speakers, 

. 1,1 1 i!el430TX chip set. Tho 910Ol.S, with a 2 GB hard drive 

. . < 'I SDRAM, costs $4799; the 91OOXL, with a 3-GB 

. i' »d 64 MB of SDRAM, costs $5999. Jason Krause 


Security 


Security for 
the Small Office 

RedCreek's Ravlin line of siand- 
alonc security products provide 
standards-based encryption and 
authentication for mobile employ¬ 
ees and small offices. The Ravlin 4 
($1300) unit has an encryption 
throughput of 4 Mbps and creates 
VPNs over private and public net¬ 
works through DES encryption. The 
Ravlin 10 ($3500) also uses DES 
with two lOBasc-T Ethernet ports 
for secure network connections. 
The Ravlin Remote Access is a ver¬ 
sion of the Ravlin 10 with the same 
standard features, but with soft¬ 
ware that lets remote users log in 
securely. All three products are 
designed for Windows 95 and NT 
installation. 

Contact: RedCreek 
Communications, 

Newark CA, 510-745-3900; 
ht t/)://www. rede reek com. 

Enter 980 on Inquiry Card. 


Storage 


RAID for the Small 
Office or Home 

HAIDPius ($179-$499) is A SCSI 
host bus-adapter card for small 
office and home environments. 
RAIDPIus can support up to eight 
drives per adapter for mirroring 
and/or striping capabilities. RAID- 
Plus is designed for users who 
want the performance gains that 
are associated with RAID hardware 
(mainly for graphics or CAD appli¬ 
cations) or for small offices that 
need reliable backup, which is still 
typically a high-end solution with 
hardware of this kind. 


Contact: Mylex Corf)., 
Fremont , CA, 510-796-6100; 
http://www. my lex. com. 

Enter 983 on Inquiry Card. 

Faster Access to Data 

The Sum windi h 50 ($4000) is a high- 
end tape backup for midrange 
servers using Sony's new Advanced 
Intelligent Tape standard, which 
supports memory chips embedded 
in storage cassettes. With a 16-Kb 
programmable memory chip built 



into the data cartridge, the Side¬ 
winder 50 speeds up file access by 
storing reference information on 
the chip that is normally stored on 
tape, reducing seek time. The Side¬ 
winder 50 has a self-cleaning head, 
Advanced Metal Evaporated me¬ 
dium, and a capacity of 50 GB with 
data compression or 25 GB native. 
Contact: Seagate Technology, 
Scotts Valley, CA, 
408-438-6550; 
ht tp://\www. Seagate, com. 

Enter 984 on Inquiry Card. 


Printers 


Create Bigger. 

Bolder Prints 

Digital photographers and graphic 
artists can produce full-bleed color 
prints and presentation material at 
1440 dpi with the Epson Stylus 
Color 3000 ($ 1995). The printer can 
handle paper ranging from 4 by 4 
inches to 17 by 22 inches and has a 
built-in tractor feed and banner 
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What’s New 



paper holder. It uses Epson's Micro 
Piezo technology, which accurately 
and consistently places dots on the 
page with electromechanical pres¬ 
sure. This process is less heat-inten¬ 
sive than previous technologies, let¬ 
ting the Stylus Color 3000 use 
faster-drying ink. 

Contact: Epson America, 
Torrance, CA, 800-463-7766; 
http:llwww.epson.com. 

Enter 985 on Inquiry Card. 

One-Stop Digital- 
Camera Printing 

YOU CAN PRINT COLOR PHOTOS DIRECTLY 
from digital cameras with the RXP- 
10 digital color printer ($499) with¬ 
out processing photos on a PC. The 
printer has controls for sharpness 
and softness, allowing you limited 
control over photo quality. This 
eliminates some of the need to use 
PC-based photo-imaging software 
for editing and tweaking before 
printing. Cameras can access the 
unit through a serial cable, and it 
prints directly from a digital cam¬ 
era as well as from Windows or a 
Mae. The RXP-10 prints at 640- by 
480-dpi resolution with a digital- 
camera input or 700- by 480-dpi 
resolution with a PC connection. 
Contact: Ricoh, 

Sparks, NV, 

800-225-1899; 

http :H www. ricohcpg. com. 

Enter 986 on Inquiry Card. 


Networking 


Easy Internet Access 

The Maihox Switch ($999) has eight 
switched lOBase-T Ethernet ports, 
two enhanced serial ports for mo¬ 
dem connections, and wire switch¬ 
ing for instant Internet access for 
small office environments. The 
iSwitch supports any type of mo¬ 


Hardware 


dem, including 56 Kbps and ISDN. 
With two serial ports and eight 
Ethernet ports, you can significantly 
reduce charges to ISP accounts, as 
well as build a small, high-speed 
LAN. The iSwitch protects against 
outside hackers mapping your IP 
addresses and comes with firewall 
protection. 

Contact: Matrox, 

Dorval, Quebec, Canada, 
800-837-361 tor 
514-969-6080; 
http://www. matrox. com. 

Enter 987 on Inquiry Card. 


Scanners 


A Smaller Desktop 
Color Scanner 

Thi Visioni i r Paper Port Strobi (Wi¬ 
dows, $299; Mac, $329) is an 
update of the PaperPort desktop 
scanner, with a new imaging tech¬ 
nology and color scanning. The 
Strobe measures 11 by 2 by 2.5 
inches. It scans photos and color or 
black-and-white documents or 
business cards, which you can save 
in various formats. With the bun¬ 
dled TextBridgc and PaperPort 
Links software, you can drag and 
drop documents or photos into 
Windows applications. 

Contact: Visioneer, 

Fremont , CA, 

510-608-0300; 

http://www. visioneer. com. 

Enter 994 on Inquiry Card. 


Systems 


Walking and Talking 
with Your Computer 


Thi: Interactive Solutions Mi nus 
($3699) computer measures 57/ by 
77/ by 1 Vi inches. It features a 75- to 



166-MH/ Pentium processor, a 2.5- 
GB IDE hard drive, a removable 6x 
CD-ROM drive, a Sound Blaster Pro 
audio card, and an MPEG decoder 
card. You can wear it on the hip with 
an LCD mounted waist high or with 
an optional head-mounted moni¬ 
tor. The manufacturer claims the 
lithium-ion battery lasts 6 to 8 
hours. You can use a keyboard, but 
it is optimized for voice-recogni¬ 
tion applications. The programs this 
product runs are interactive tuto¬ 
rials and diagnostic programs called 
Real-Time Mentoring, designed for 
technicians to take into the field 
and use to make repairs. 

Contact: Interactive Solutions, 
Sarasota, EL, 

888-463-0474 or 
941-753-5000; 
http://www. info-isi. com. 

Enter 991 on Inquiry Card. 

Beat PC Obsolescence 


Ihi NixarXPA(siarisai $1100), or 
Cross Processor Architecture, is a 
family of mini-tower PCs that fea¬ 



ture an easily removable and up¬ 
gradable motherboard for simpli¬ 
fied processor changeovcrs. The 
mini-tower chassis is designed for 
easy access, with a motherboard 
that slides out. The Nexar mother¬ 
board is modular, with the proces¬ 
sor, chip set, and memory sockets 
on one half and I/O controller inter¬ 
nals and expansion slots, which arc 
not as susceptible to obsolescence 
as processors, on the other half. To 
upgrade, simply slide out the old 
motherboard and snap a new one 
in. Nexar has Pentium, Pentium Pro, 
dual Pentium Pro, and Pentium II 
boards available. 

Contact: Nexar Technologies, 
Westborough, MA, 
888-639-2772 or 
508-836-8700; 
http://www. nexarpe. com. 

Enter 993 on Inquiry Card. 


Are You Ready 
for 800 MHz? 

The Rut i ian is engineered for power- 
hungry users. It is optimized for 
3-D animation and CAD programs. 
It has plenty of room on the 
motherboard for new add-in cards. 
It features six PCI slots, on-board 
Ultra Wide SCSI, and 10-/100- 
Mbps Ethernet. The Ruffian RPX 
Workstation/Server ($5995) sup¬ 
ports Alpha processors at speeds 
of up to 600 MHz currently, and 
future CPUs up to 800 MHz. The 
Ruffian runs Windows NT and has 
128-bit memory access, 64 MB of 
memory, and six DIMM sockets, for 
up to 768 MB of memory boost. 
Contact: DeskStation 
Technology, 

Lenexa, KS, 

800-793-3375 or 
913-599-1900; 
http://www.dcskstation.com. 
Enter 992 on Inquiry Card. 



High-Performance 

Graphics 


Thi Rivoiution 3D ($349 to $449) is 
a graphics card with a new acceler¬ 
ator chip. It supports advanced 
OpcnGL and Dircct3D features. An 
8-KB on-chip texture cache allows 
for faster rendering, and an exter¬ 
nally mounted 220-MHz DAC pro¬ 
vides cleaner video signals to the 
monitor. A floating-point setup 
engine coupled with a 128-bit 3-D 
drawing engine provides enhanced 
graphics performance. 

Contact: Number Nine Visual 
Technology, 

Lexington, MA, 

617-674-0009; 
http://www.ninc.com. 

Enter 990 on Inquiry Card. 


Peripherals 


24x CD-ROM Drive 

Tm new Panasonic CD-ROM drives 
offer a transfer rate of 24x in a 
standard-size 5'A-inch unit that fits 


1 44 BYTE SEPTEMBER 1997 


































Software 
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in a PC drive bay. The drives range 
in price from $199 to $209 and 
offer a seek time of 85 ms. At a 
speed of 24x, the transfer rate 
equals 4104 KBps. I he drives tea 
ture CD audio output through a 
headphone jack and power-save 
features for controlled power con¬ 



sumption. CD-ROM, CD-Audio, 
Photo CD, CD-R, and CD-RW are 
supported, as well as Video CD and 
CD-I. An MPEG board is needed to 
support the last two formats. 
Contact: Panasonic , 

Sccaucus, NJ, 

800-742-8086; 

http:!I www. pa na si mu . corn. 

Enter 988 on Inquiry Card. 

A Powerful Pen Tablet 

The SiYusnc 1200 ($ non) is a sys 
tern in a pen tablet It comes with a 
120-MHz Pentium processor and 
has a 1.4-GB hard drive, a I Mi, and 
a 128-bit video controller built into 
a pen tablet. With H. Mlt of I DO 
RAM, expandable to '1 it MB, the 
Stylistic 1200 Is a porIiibh system 
in a hand-held unit without < urn 



bersomc keyboards or input devices 
It runs Windows NT, Windows 9!,, 
oi Windows 1 11, and is ready for PC 
Card add in WAN radio devices, 
enabling you to work remotely. 

( .onto, I l u/ihu Personal 
System 

Sant,i i /,<- < ( A, 

HOO 8 U I /.VI, 

http " 'r i luiitsu.com, 

I nt«» HIM! on Inquiry Card. 


Digital Camera 


The New Storage 
Medium: Floppy Disks 

Wlllll III! DERATE RAOFS 0VI R THE BEST 

digital -camera storage medium, 
Sony turns toan old friend, the 3%- 
inch 2111) floppy drive. The Mavica 
($40() $ /(M)) store's images on disks 
in JPIG format and formats disks in 
DOS, making them operable with 


tells you how much battery life is 
left in minutes. Disks store 40 images 
in standard mode and 20 at high 
resolution. It hasa 2.5-inch I CD with 
a 30-fps video display and built-in 

flash. The camera has a phot o-edit- 
ing application. There arc two mod¬ 
els. The higher-end model has a 10- 
to-1 zoom lens. 

Contact: Sony Electronics, 

Park Ridge, NJ, 

201-930-1000; 

ht t p:Hwww. sotty. com!mavica. 

Enter 981 on Inquiry Card. 

Camera, Audio 
Recorder, and 
Messaging Center 

The Gxxpix 300 ($699) is a new hybrid 
camera, audio recorder, and message- 
pad product that Nikon is calling a 
Phonal imaging assistant. The cam¬ 
era has an output resolution of 640 
by 480 pixels, allows continuous 
shooting at 1 fps, and stores photos 
as standard JPEG images. The unit 
includes 4 MB of internal flash mem- 
oty, which can store 132 images in 
standard mode or 66 at high resolu- 
hun, or 17 minutes of audio in the 
ADPCM format The built-in touch- 
< m'cii/ 2.5-inch color LCD allows you 
to review images instantly without 
ba vlnq to upload them to a PC, as well 
•»s write messages with a stylus. You 
can si ore these messages separately 
I torn I hr photos or merge them into 
a photo lor documentation. 

( 'out,n t: Nikon, 

Melville, NY, 

800-520 4566; 

bt t p:// 1 vi vi v. nikonusa. com. 

Enter 982 on Inquiry Card. 


SOFTWARE 

Video 


The Future 
of Videoconferencing 

Whim Pine's MeetingPoint ($1995- 
$10,000) conference-server soft¬ 
ware supports the International 
Telecommunications Union's H.323 

standard for conferencing over 


multipoint collaboration manage¬ 
able. Any standards-based client, 
such as Microsoft's NctMceting, 
Intel’s Internet Videophone, or 
White Pines' CU-SecMc, can par¬ 
ticipate in full multipoint group 
conferences. Users can participate 
in conferences regardless of the 
hardware and software that they 
use. With MeetingPoint, you can 
control bandwidth usage in group 
conferences, minimizing the im¬ 
pact on a network with multicast¬ 
ing and other bandwidth-optimiz¬ 
ing technologies. 

( Contact: White Pine, 

Nashua, NH, 

603-886-9050; 
info@wpine.com; 
ht t p: IIwww. wpitte. com. 

Enter 995 on Inquiry Card. 


Programming 


Build Applications 
for Hand-Held Devices 

Windows CE and Ni wion appi ication 
developers have a new develop¬ 
ment platform, Wright Strategies’ 
FormLogic 3.0. FormLogic ($195 
per seat) consists of application 
model and management tools de¬ 
signed to accommodate the lim¬ 
ited computing power and net¬ 
working capabilities of Newton OS 
and Windows CE. You use the Form- 
Logic Builder to build applications 
with standard languages such as 
Visual Basic and C++ in a visual 
environment. Developers can cre¬ 
ate and input images for touch¬ 
screens on the Newton MessagePad 
130 and 2000 interfaces. Another 
product, the FormLogic Applica¬ 


tion Server ($1000 per port), facil¬ 
itates the integration of hand-held 
applications with LANs, dial-up 
communications, TCP/IP, and Cel¬ 
lular Digital Packet Data networks. 
Contact: Wright Strategies, 

La Jolla, CA> 

619-SS1-6808; 
ht tp://www. wrightstrat.com. 
Enter 999 on Inquiry Card. 

Write and Rewrite 
Application Rules 

Pri sfntfr/J ($495), A Puri Java GUI 
toolkit, and Advisor/J ($6000 per 
developer), a Pure Java rules engine, 
combine to create an open-com¬ 
ponent framework for building Java 
applications. Advisor/J is a set of 


§lSiSl»l M£\ A I MDlHfll Wl^l v| 



Java class libraries that runs on any 
Java virtual machine and Web 
browser that simplifies embedding 
business rules into an applet, client, 
or server application. Developers 
not only add logic and rules to soft¬ 
ware with this product, but they can 
also rewrite rules without recom¬ 
piling applications. Presenter/J isa 
GUI builder with a set of interface 
components for Java applications. 
Contact: Neuron Data, 
Mountain View, CA, 
41S-528-34S0; 
ht tp://iwww. neurondata. com. 
Enter 998 on Inquiry Card. 

Visual Java for Visual 
Basic Developers 

Two new editions or SuperCede, the 
Java/ActiveX edition ($199) and the 
Database edition ($499), make it 
easier to change applications writ¬ 
ten in other languages into Java. 
The Java/ActiveX edition allows 
you to develop pure Java applets, 
translate existing Visual Basic proj¬ 
ects into Java, and also build Win¬ 
dows-based Internet applications 
that use Java and ActiveX controls. 
The new Database edition uses a 


packet networks. MeetingPoint 
Windows or Mac applications. The makes true group conferencing and 

camera uses rechargeable lithium- 
ion batteries, and the I C'D screen 
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Software 


drag-and- drop interface to imple¬ 
ment Java Database Connectivity 
for database development. 
Contact: Asymetrix, 

Bellevue, WA, 206-462-0SOI; 
http: I Iwww. asymetrix. com. 
Enter 1000 on Inquiry Card. 


Beat the Clock 

Micro Focus's Son Factory/2000 
application suite employs "win¬ 
dowing,” a technique that leaves 
two-digit date fields in place but 
adds logic that allows programs to 



Painter 5 (Mac/Win 95) MetaCreations Corp. 

$449 Carpintoria, CA 

800-8460111 

Enter 1019 on 408-430-4100 

Inquiry Card. fax: 408-438-9670 

http://www.metacreations.com 


New Brushes Make You 
a Better Painter 

F ractal Design’s Painter has always been a favorite among artists 
for its brushes that closely simulate natural media. Version 5’s 
new brushes, filters, and other features should broaden its appeal 
to new audiences without diminishing its status among artists. 

One of the most appealing additions is “photo brushes” that you 
use to touch up scanned photos. These photo brushes let you elim¬ 
inate scratches or recolor and tint photos. Painter 5 has other new 
brushes, too. The cloning brushes do more than stamp out images 
cookie-cutter style; they can also make a photo seem like a paint¬ 
ing. The layer brushes are akin to painting on glass overlays. And 
the gooey brushes do exactly that-turn images into liquid pools 
that you can pull, push, and pinch. 

Some of the coolor and more usoful floaters, which are filters that 
can dynamically apply special effects to a given layer in your image, 
include liquid metal, which gives the effect of dripping, metallic paint, 
and glass distortion and kaleidoscope lenses that alter the look of 
the layer underneath, much as viewing an image under glass would. 

Other additions include an improved interface with tear-off tool 
palettes, the ability to create eye-catching Internet effects fairly eas¬ 
ily, and Kodak’s Color Management, for consistency in production. 
Also worth noting are some excellent masking features and the abil¬ 
ity to easily share files between Photoshop 4 and Painter (Painter 
can road and write Photoshop files). Given all thoso changes, Painter 
5 remains a prime paint tool and has evolved into a program that 
graphic designers and business users involved with professional 
image editing should consider for their software shelf. -Jon Pepper 


differentiate between centuries. 
Windowing minimizes risk by 
reducing the overall effort and 
offers flexible and incremental 
implementation. Owners of COBOL- 
based legacy systems use SoftFac- 
tory/2000 to identify and reinter¬ 
pret the logic that dictates how 
years are read by a system. For 



$35,000, the Revolve/2000 appli¬ 
cation assesses and identifies year- 


field problems, and the SmartFind 
module that creates the new logic 
costs 9 cents for each line of code 
written. For large legacy systems, 
this could mean millions of lines of 
code. To conduct system testing, 
the Workbench/2000 costs $5000. 
Contact: Micro Focus, 

Palo Alto, CA, 800-872-6265; 
http:/1www. micro focus, com. 
Enter 1001 on Inquiry Card. 


Peripherals 


A Face Your 
Computer Will Love 

Visionics’ Faci It PC 3.0 ($99) lists A 
videoconferencing camera that's 
mounted on a Pentium-powered 
PC to control access to your system. 
Faeclt PC 3.0 automatically detects 
the presence of a face in video and 
matches it to a database of autho¬ 
rized users’ faces. If someone is not 
an authorized user, he or she is de¬ 
nied access, the software saves a 
thumbnail of the person's face and 
the time they were viewed by the 
camera, and gives them the option 
to leave a standard MIME e-mail 
message with the thumbnail for the 
system's owner. Authorized faces 
are saved as standard JPEG files. 
Contact: Visionics Corf)., 
Metuchen, NJ, 

908-744-1S8S; 
httfv.Hwww.faceit. com. 

Enter 1002 on Inquiry Card. 


Applications 


Is True 

Interoperability Here? 

Anysoi i's Any97 ($69) PROMISES an 
open cross-platform application 
environment for PC users to open 
any Windows application, includ¬ 
ing Internet, legacy, and PC. This 
application-independent tool sup¬ 
ports user components installed on 
a system as part of applications 
from Microsoft, Lotus, Corel, and 
other publishers, and activates 
them using a simple Ul. With a sin¬ 
gle GUI, you can access informa¬ 
tion from heterogeneous platforms 
and applications. Currently, Any97 
supports only OLE components, but 
it's slated to support ActiveX and 
Java in the future. 

Contact: Anysoft, 

Cambridge, MA, 

617-868-3397: 
http://www. anysoft. com. 

Enter 1006 on Inquiry Card. 


Business 


Automated Internet 
Data Entry 

COLIECT DA1AI ROM INTERNET OR IN IRANI I 
resources with Cardiff Software's 
TELEform ($4995). TELEform creates 
HI ML forms that can be accessed, 
filled out, and submitted by anyone 
with a Web browser and transmit¬ 
ted to an Internet server using stan¬ 



dard protocols such as MAPI and 
POP3. The forms are converted into 
the appropriate database language 
and sent to a database for process¬ 
ing. TELEform supports HI ML 2.0 and 
requires access to a Web server for 
posting forms created with it. 

( Contact: ('ardiff Software, 

San Marcos, CA, 

760-752-5200; 
http://www.cardiffsw.com. 
Enter 996 on Inquiry Card. 
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Software 


What’s New 


New Work-Flow 
Functionality 

NovaWi b is a sijiie oi Java-based Doc¬ 
ument management business 
applications that document and 
manage work flow. Two new re¬ 
leases, NovaWeb/Approve ($750) 
and NovaWeb/View ($50),supple- 


mnil llii*.Miilr r Ji ivaWcb/Approvc 
gives employe < . the ability to 

review and approve documents via 
thewnik llnw With an open-stan¬ 
dards approach, il can run through 
any lava « nuhlnj browser; with an 
IIIMI editor, user, can create and 
modify documents. NovaWeb/ 
View b a scare h and view function 


that gives workers access to docu¬ 
ments without the ability to anno¬ 
tate or change text. 

Contact: NovaSoft Systems, 
Burlington, MA, 
617-221-0300; 
http:llwww.novasoft.com . 
Enter 997 on Inquiry Card. 


Backup 


Sync Up Your 
Network 

SURESYNC ($795 PER SERVI R, $09 PER 
user) is synchronization and disas¬ 
ter-recovery software for manag¬ 
ing remote PCs on LANs and WANs. 
It organizesand manages synchro¬ 
nization between disparate PCs and 
disparate backup disk drives. With 
SureSync, you can provide rules and 
requirements for synchronizing 
files by selecting unidirectional or 
bidirectional synchronization, as 
well as organize directories and files 
individually. It supports DCOM for 
secure communication and recog¬ 
nizes when files have been stored 
multiple times. 

Contact: Software Pursuits, 
Alameda, CA, 510-747-6900; 
http:Jlwww.spursuits.com. 

Enter 1005 on Inquiry Card. 


The Web 


Build a Bug-Free 
Web Site 

Bio Picture Multimedia's Mortar 2.0 
aims to be an all-encompassing tool 
for Web developers. It integrates 
Java 1.1, Dynamic HTML, and FTP 
and HTTP clients for automating 
changes to a Web site. Also, it has a 
URL-verification tool, for checking 
all external links, and a site mapper 
with graphical notations marking 
any errors within a site to help elim¬ 
inate bugs before you go live. The 
program runs on Windows 95 and 
NT. It costs $499. 

Contact: Big Picture 
Multimedia, Calgary, Alberta, 
Canada, 888-424-4742; 
http: Uwww. higpic. com. 

Enter 1003 on Inquiry Card. 


Untangle Your 
Intranet 

INMAGICAND LyCOS'S INIIRNII SPIDtRING 
technology is the basis for this 
intranet-indexing software. Spiders 
gather and index on-line docu¬ 
ments, and this Windows NT spider 
($995) automatically builds a cat¬ 
alog database that personnel can 
search using a standard Web 
browser. The Lycos Intranet Spider 
eliminates trial-and-error search¬ 
ing by enabling users to preview 



multiplesearch resultsand has doc¬ 
ument management control for 
redistributing information in the 
intranet environment. 

Contact: Inmagic, 

Woburn, MA, 6 17-938-4442; 
http:!I www. in magic, com. 

Enter 1004 on Inquiry Card. 


Networking 


Personalized 
Windows NT 

NiiVii w ManageX 2.0 ($299) extends 
Microsoft's Management Console 
for Windows NT with personalized 
remote-control functions. The 
NuVicw Management Console lets 
managers customize NT and Back¬ 
Office functions such as database, 
security, and operations manage¬ 
ment according to their everyday 
needs. There are seven snap-in mod¬ 
ules, such as a Reboot/Shutdown 
module, which reboots systems 
remotely, and an Event Log module, 
which prioritizes, filters, and con¬ 
solidates log messages and can 
automate functions on remote sys¬ 
tems. NuVicw has SNMP support to 
handle event messages from con¬ 
soles such as Tivoli TME. 

Contact: NuView, 

Houston, TX, 281-497-0683; 
http:JJwww.nuvicw.com. 

Enter 1007 on Inquiry Card. 


Software Update 

Ray Dream Studio release 5, from Fractal Design updates the pop¬ 
ular 3-D illustration program with new tools lui mm, realistic3-D 
rendering. The application includes new uh|n i ci< it ion tools, new 
animation tools (including physically based behavior, ,uch as colli¬ 
sion detection and gravity), new rendering rfh -1 such as visible 
lightsand depth of field, and a newtool lot a hand <ii iwn look called 
Natural Media. Ray Dream Studio supports Apple's ()ui< kl )iaw3D and 
Microsoft's Direct3D software and hardware ,n eric ialnis f or better 
on-screen previews. You can export files dim HylnVMRI lor on-line 
presentation. The program supports drawing proqiam uch asCorel- 
Draw and Adobe Illustrator and lets users import tl)MI or DXF file 
formats from other 3-D design programs. 

Contact: MetaCreations, Scotts Valley, ( A, 800 797 2665; 
http:J/www. fractal, com. 

Enter 1008 on Inquiry Card. 

Release 8 of Lotus cc:Mail, the popular e-mail sysl no, pi ovules Inter¬ 
net e-mail Integration with support for Internet standards, inelud¬ 
ing POP3, IMAP4, LDAP, and MIME. The bundled I otus Mail 4.5 is a 
native POP3 connector that lets users access mailbox* from any 
POP3 client, including Web browsers. Release 8 provid. san upgrade 
path and backward compatibility for cc:Mail release (i users, Ihis ver¬ 
sion also includes an enhanced version of cc:Mail for tin Web that 
lets users access a LAN mailbox using a standard browsei Ihis ver¬ 
sion also includes an SMTP/MIME gateway (which was previously 
sold separately), a new Windows NT router to support multiple 
inbound and outbound communications sessions, and a NetWare 
directory synchronization utility. The estimated rel.nl pure is $55 a 
seat for volume purchases, including cc:Mail server, cc:Mail SMTP, 
and cc:Mail Router. 

Contact: Lotus I h rclopment Corf)., Cambridge, MA, 

6 / 7-577 8500; http://ivww.Lotus.com. 

Enter 1009 on Inquiry Card. 

Virus Scan 3.0 ($49) promises improved virus-detection rates with 
a new Hunter engine that t an detect a variety of viruses, including 
Microsoft Word and I xcel manos, boot sector infectors, multipar¬ 
tite viruses, encrypted viruses, and new viruses written in Microsoft 
Visual Basic. Hunter includes 3000 new virus detectors and algo- 
fdlims lor the detection of polymorphic viruses. VirusScan Deluxe 
tolu'i) includes Quick Backup desktop backup software and access 
in M. Alec's Internet backup service for data storage protection, a 
•upi h ment to SccureCast, the on line update service. 

• • Mi Afee, Santa Clara, ( A, 408 988 1832; 
bio i< <r mcafce.com. 

I" 1 no Inquiry Card. 
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We test a new 
program that 
wipes out your 
info-overload 
concerns. 


B esieged with mail,fax¬ 
es, voice mail, e-mail, 
FedEx, UPS, Western 
Union, pages, phone 
calls, and just plain yelling, to¬ 
day’s managers are caught in 
an “Executive Dilemma." As a 
Reuters wire-service report re¬ 
cently put it, “They believe they 
cannot operate efficiently with¬ 
out high levels of information. 
But this 
heavy load 
of often- 
irrelevant 

data affects their efficiency 
and clogs the corporate ma¬ 
chine." Stilted, but true. 

However, help has arrived. 
We recently tested a program 
called "Stochastic Cleaner." Sto¬ 
chastic Cleaner claims to "clean 
your hard disk of all the clutter 
that you probably don't need," 
and that's exactly what it does 
(more about the word "probably" 
in a minute). 

Stochastic Cleaner was de¬ 


Advances and Retreats 
in Computing 


The 


veloped by WormWare 
Productions, of Cuper¬ 
tino, California. Three 
months ago, on a lark, 
we bought a copy for 
$4.95 at CompUSA and 
installed it on our Mac's 
10-GB drive. We had no 
real plans to use it; we 
purchase and install any¬ 
thing we find in Comp¬ 
USA for $4.95, on principled 
whim. Eight weeks later, in one of 
those coinci¬ 
dences that 



NANO-QUALITY NOTES 

As promised, we have begun publishing our new 
journal. “Nano-Quality." Ifs off to a rousing start. 
CEOs from more than 1200 corporations have writ¬ 
ten in, asking how they can go about starting Nano- 
Quality programs within their own companies. To them 
we can only say this: If you feel the need to ask, then you most likely 
already have a Nano-Quality program at your company. 


End 



The only $4.95 software pro¬ 
grams it did not remove were the 
other programs manufactured by 
WormWare Productions (about 
600 MB’s worth, altogether), in¬ 
cluding the earlier copy of Sto¬ 


make you wonder, 
a review copy of Sto¬ 
chastic Cleaner arrived in 
the mail. Having forgotten 
about the earlier copy, we in¬ 
stalled and actually ran the new 
one. Were we impressed: Sto¬ 
chastic Cleaner removed every 
piece of $4.95 software on that 
disk-more than 9 GB’s worth. 



Mouse Paper Chase 

F ollowing the release of our Mouse Report, the 
commodities markets have run wild. Our five-year 
study demonstrated that the best 
item to use as a computer mouse 
pad is actually a pad of paper, not 
the plastic or rubber slabs that 
are traditionally used. As a result 
of the report, several major paper 
companies have in the last two months 
raised the prices for mouse-quality paper. We 
will continue to report the details of this exciting story. 
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chastic Cleaner. 

One terrific thing 
about this program 
is that every time you run it, 
it leaves an extra copy of 
itself on your disk. That's 
mighty handy in case you 
ever need to know how 
many times you've run it. 
and it also makes you feel 
like you've gotten a terrific 
bargain. In effect, the $4.95 
buys you a lot more than just 
the traditional "single-copy 
license." We run Stochastic 
Cleaner every morning. It's a 
great way to start the day- 
you feel that you've just got¬ 
ten a great piece of software 
for a I most free. 

Now about that key word 
"probably." Stochastic Cleaner 
has no way to really, absolute¬ 
ly, guaranteed-for-sure know 


what files you will never need, 
but it makes reasonable guesses. 
In all the time that we've been 
using Stochastic Cleaner, we can 
honestly say that we haven't 
found a single file that it lost. 

We can recommend this prod¬ 
uct without hesitation. It’s one 
of those rare ones that does just 
what its manufac¬ 
turer claims. Sto¬ 
chastic Cleaner 
wipes your 
cares away. 



Marc Abrahams is the editor of the 
Annals of Improbable Research. 
You can contact him by sending 
e-mail to marca@improb.com. 
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DBTEL 

Puts The World At Your Fingi 
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DBFAX-901 
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56K Modem 
ISDN Card 



DECT Wireless PBX 




DTAD 



ADSI / E-Mail Phone 



SST Wireless PBX 



ANALOG 900MHZ 


DBTEL is a top manufacturer in 
the high-tech industry. We offer innovative 
communication and computer 
peripherals that meet our 
customers' diverse needs, 
while emphasizing the importance of 
R & D and innovative product 
development. With a perspective on the 
future, DBTEL offers your link 
to all corners of the globe. 

See us at: 

SI COMDEX 

Fall ‘97 

_ Nov. 17-21.1997 

Circle 444 on Inquiry Card Las vegas.Nevada, U.S.A. 

(RESELLERS: 445). Booth No.:L3367 

OEM/ODM Distributor Welcome 
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DIALER A BUSINESS ELECTRONCS CCL LTD. No29. Tzu Chang Street, TitCheng. Taipei. Taman. R O C. Tet.896-2-268-2081 Fax:886-2-268-1964-5 E-Mail (Internet ID): ±tel§smtp.dbtel.com.tw 
UK Office: Uni 8 Green Lane tod. Esste. Gteen Lane. Thatcham. Berkshire. RG 19 3RG, UK Tel: (44) 1635-874123 Fax: (44) 1635474133 
















Lost in the Maze? 



Here's the Way Out. 


Our Commander products let you control 
and operate all of your computers through one 
keyboard, monitor and mouse. Get rid of all 
of those costly, space eating peripherals, 
and suddenly your network isn't quite so 
scary anymore. And since there's a whole 
family of Commanders, one is right for 
you. Whether you need fast, easy, access 



to a few PCs, or you manage a multiplatform 
server room, system control is right at your 
fingertips. Today's configurations are 
more challenging than ever - but they 
shouldn't make you feel like a labo¬ 
ratory experiment! For simple, con¬ 
solidated control of all your system 
resources, give us a call. 



CyBEX 

ComRjTdi pbooucts Corporation 


4912 Research Drive • Huntsville. AL 35805 USA 
Tel. (205) 430-4000 • FAX (205) 430-4030 
http://www.cybex.com 
In Europe. Cybex Ltd. 

Tel. 353-61-471877 • FAX 353-61-471871 
E-mail inquiry@cybex.ie 


Company 
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